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The Outlook 


The Naval Air War Barbarities in Finland 


‘ITH the Armies both in a state of siege and the HE Russian aircratt in Finland are rivalling the 
British Navy very active in dealing with German atrocities perpetrated by the German Luftwaffe in 
attacks on our shipping, it has come about that Poland. They are not only bombing residential 

of the three operational Commands of the R.A.F. the parts of cities but are going to the horrible extreme of 
Coastal Command is much the most busy. This is con- coming down low to machine-gun civilians as they run 
trary to what was expected before hostilities broke out. for shelter. One of the pilots who took part in this 
The Fighter Command, being mainly intended for de- brutal massacre is said to have been a woman. She, at 
fence, can rarely assume the initiative, though the raid _ least, has paid the penalty. 
on Borkum was proof that it is ready to do so when In the absence of a balloon barrage, there is no sure 
a chance is offered. ; defence against low-flying aeroplanes, and Finland had 
The Bomber Command, on the other hand, pounces no reason to provide herself with such a protection in 
when a worthy objective is in sight. The raid on Heligo- time for it to be of use. But the Finnish Flying Corps 
land will rank with that on Wilhelmshaven as a gallant _ is fighting well according to all accounts, and has not 
and successful exploit. The German surface Navy is nota been paralysed as the Polish air arm was at the outset 
major factor in this war, but it is capable of becoming of the German advance. The Finns have two very use- 
a nuisance, and any diminution of its strength is a dis- _ ful fighters in the Fokker Dai and the Gloster Gladiator, 
tinct help to our Navy. The full extent of the damage both driven by Mercury engines, and each armed with 
wreaked by our bombers on the cruisers and destroyers four guns. A number of Finnish pilots have been 
lying off Heligoland is not yet known, but it is certain attached to the Royal Air Force, and have learnt what 
that some heavy bombs got home on ships which have our superb Service has to teach. So it is not difficult 
no thick deck armour. Photographs were taken by our _ to believe that the Finnish fighters have taken a fairly 
observers, and in due course they will reveal at least heavy toll of the Russian bombers. 
some of the details. The attack was pressed home with The Finns have shown a great partiality for British 
the determination which one e xpects of British air crews aircraft, and at different times have bought Gamecocks, 
in the face of heavy anti-aircraft fire, and the fact that Bulldogs with Mercury eng ines, Ripons, Ansons and 
all our machines returned without suffering any casual- . Blenheims. We sold them those machines with pleasure, 
ties shows that they were handled with skill as well as looking upon the transaction as a compliment to our 
with daring. designers. and a welcome swelling of our export trade, 
It is an additional cause for satisfaction that the only but we never seriously expected that any of those 
Messerschmitt fighter which tried to interfere with our machines would have to be used in battle. Europe has 
bombers was shot down. Most probably that was a testi- become a parlous continent for smal] nations, with two 
mony to the efficacy of our power-operated gun turrets. rapacious bullies at large, and the days are past when 
As on the same day a reconnaissance aeroplane got a__ bravery and a good cause could hope to win against odds. 
direct hit on a U-boat, while the N avy accounted forfour Freedom now depends on the forces of France and 
more of these piratical craft, the Germans had a really Britain, and, fortunately for the world, they have over- 
bad Sunda Ly. whelming material resources as well as a good cause. 
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“THE LION HAS WINGS’’: 
to bring the machine home in safety. 


Long-range Fighters 


, \HE Fighter Command, whose duty it is to grapple 
with the mine-dropping seaplanes of the Germans 
has wasted no time in taking appropriate steps. 

A raid by twelve long-range fighters has shot up five of 
them at Borkum, and two are believed to have been 
seriously damaged. One unofficial report says that the 
machines used were fighter Blenheims, and on the face 
of it that seems likely ; at any rate the German authori- 
ties know what they were, and perhaps their broadcast 
will let the British public into the secret. 

The low-flying attack which the fighters used has often 
been seen at the old Hendon Displays, but then light 
bombs were usually dropped, the smoke puffs being 
more spectacular than blank cartridges. On this raid a 
choice had to be made between the light bomb and the 
machine gun, and it was the latter which was used. A 
thorough riddling with bullets should put a seaplane out 
of action quite as effectually as a light bomb could do, 
and in that form of attack the gun ought to be more 
accurate than the light bomb. Actually it is a little 
disappointing to hear that only two of the five seaplanes 
are believed to have been seriously damaged, but British 
official reports are deliberately conservative in their 
claims. 

It is not probable that the Germans have equipped 
many aircraft for dropping mines, and this blow will 
probably curtail that particular activity for some time 
to come. Moreover, the daring and the unexpectedness 
of the raid must have been a shock to German com- 
placency, and it has been made clear that Borkum is 
not a safe base either for aircraft or for coastal patrol 
boats. 
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R.A.F. Official Pho ograph Crown 


But the two Tigers of this Armstrong Whitworth Whitley had practically none, yet they managed 
All the top surface fabric of the port wing was stripped off, and a considerable 
proportion of that of the starboard wing. 


The Engine Position 

REAT as has been the progress in aircraft design 

during recent years, it is still true to say that in 

war that side which has the best engines will it 
time establish supremacy. Whereas a new type of ait- 
craft can be designed and built in less than a year 
sufficient effort is concentrated upon the task), no nes 
tvpe of aero engine could possibly be produced in s 
short a time. 

We count ourselves fortunate in being able to present 
to our readers this week a masterly review of the pos 
tion of the liquid-cooled engine by no less an authority 
than the chief engineer of the aero engine division of 
the Rolls-Royce organisation. Mr. Elliott examines 
with the eye of an expert the many directions in which 
great progress has been made, notably the contributior 
which supercharging has made to the development o 
power at altitude for a given piston area. He points out 
that in Germany the tendency has been towards using 
lower boost and to obtain the power by using engines 
of greater capacity, which is another way of saying 
engines of larger frontal area. Our own liquid-cooled 
engines, on the other hand, are now of such small fronta 
area that not they but the space required for the pilo! 
to fly his machine and fight limits fuselage size. 

Mr. Elliott has made out a very good case for the 
liquid-cooled aero engine. Next week Mr. A. H.R 
Fedden will review the position of the air-cooled engin 
in relation to the war. In doing so he touches up0 
many things, and his article is very far from being 
mere argument in favour of the air-cooled engine 

In the meantime, Flight publishes this week an illus 
trated review of existing types of British aero engine 
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ful flights over North-Western Germany on Saturday, 

November 25, in the course of which they visited 
Wilhelmshaven and Heligoland. The Air Ministry next 
day made the following announcement :— 

“Important naval bases in North-West Germany, includ- 
ing Heligoland, were yesterday visited by aircraft of the 
Royal Air Force. Bad weather, with snow, ice, heavy rain 
and the failing light of the late afternoon made the task 
particularly difficult and hazardous, but, flying low in the 
face of intense A.A. fire, the aircraft succeeded in reaching 
their objectives and completing their tasks. Shortly after 
taking off the aircraft parted company, each mission 
making for its allotted area. One pilot, flying low, was 
able to take the defence momentarily by surprise. He was 
above the naval base with his camera in action before the 
ground batteries could open fire, but within a few seconds 
of his arrival he was subjected to an intense barrage of 
‘flaming onions’ and pom-pom shells which burst in 
groups of red, black and orange coloured smoke and the 
pilot had to resort to violent evasive action to escape. 
Intense anti-aircraft fire was also encountered by other air- 
craft engaged in the operation, but only one enemy fighter 
was seen, and this was easily avoided in the prevailing 
clouds. Ice formation on wings and fuselage added to the 
difficulties of the task. Low clouds and severe electrical 
disturbances made the homeward flight in the gathering 
darkness a severe test of navigational ability.’’ 

The aircraft which encountered the “‘ flaming onions” 
barrage were over Wilhelmshaven. 


Defeated Again 


ERMAN bombers have again challenged the British fleet 

—and again met with defeat. Two determined attacks 

on British warships in the North Sea were made on Satur- 

day, November 25. Both failed completely although many 

bombs were dropped. The following Admiralty com- 
muniqué described the attack :— 

“Two bombing attacks by German aircraft were made 
on his Majesty’s ships in the North Sea this afternoon. 
Many bombs were dropped, but no hits were obtained. 
There were no casualties.’’ 

The German High Command communiqué stated: ‘‘ On 
Saturday units of the German air force attacked British 
naval forces in the northern part of the North Sea. Four 
direct hits were noticed, including one on a cruiser of the 
Aurora class. The reconnaissance activity of the aircraft 
yesterday extended again as far as the Shetland Islands.’’ 

Official reports of the Royal Air Force have already told 
many stirring tales. One of these tells the story of success- 
ful parachute descents in France by the crew of an air- 
craft which ran into arctic weather while on a recon- 
naissance flight. ‘‘ Snow was making a carpet on the floor 
of the front gunner’s cockpit. Ice covered the windows of 
the cabin and isolated us from everything outside. We 
were flying blind.’’ 

The crew of five carried on—‘‘ thankful for the oxygen 
that kept us going and our spirits up.”” The cold was 
mtense, and ice formed on the rudder and wings to such 
an extent that the ‘plane finally went out of control. 
The captain gave the order to abandon the aircraft. The 
front gunner jumped first, pushed off by the navigator. 
But he had kept on his intercommunication earpieces and 
the wires became entangled, so that he was almost hanged 
before he was released. All five men landed safely. 
Later, in a warm and friendly café, they compared experi- 
ences. The gunner who had been almost hanged said: ‘‘I 


Qt ict of the Royal Air Force carried out success- 
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was knocked unconscious by my parachute when it opened. 
When I came round I found myself lying on my back in a 
field among a herd of completely indifferent cows.’’ The 
wireless operator, on landing, was chased by some bulls. 
‘“‘In full flying kit,’’ he said, “‘I reckon I nearly broke 
the record for the hundred yards and escaped by getting 
over a four-foot gate.”’ 


The Borkum Affair 


MOST gallant exploit by the Fighter Command was car- 

ried out on Tuesday, November 28. It is the business 
of the Fighter Command to deal with the German seaplanes 
which have been dropping magnetic mines by parachute, 
and this raid was the first step in its campaign against 
them. A composite squadron of twelve twin-engined long- 
range fighters set out, six of the pilots being regulars and 
the other six officers of the Auxiliary Air Force. They 
crossed the North Sea to the island of Borkum some 250 
odd miles away from their base and when approaching the 
island they flew through a rainstorm. Emerging from the 
clouds they took the Germans at the base completely by 
surprise. The pilots spotted five seaplanes on the slipways 
and some coastal patrol boats nearby. The squadron was 
flying in four sections of three aircraft each, and all imme- 
diately dived for the various objectives, opening machine- 
gun fire from heights well below 100 feet. One of our 
fighters actually skimmed through a gap in the Mole. The 
Germans, though taken by surprise, immediately opened 
machine-gun fire from the ground and also used pom-poms. 
As our fighters dived they could see men running in all 
directions, some to cover and some to man the gun posts. 
It was noticed that some gunners occupying a post on top 
of the hangar fell to the ground. The firing, however, was 
very wild and not one of our men was hit, nor did any 
of our machines show traces of having been struck by a 
bullet. All five seaplanes were machine gunned and two 
of them are believed to have been seriously damaged. Out 
of four machine-gun posts on the Borkum Mole, three were 
probably put out of action, and the coastal patrol boats 
were riddled with bullets. In addition, the pilots gathered 
valuable information of the enemy’s fortifications on the 


islands. After completing their attack our fighters re 


Reproduced from the British Movietonews Film 


Two twisted machine guns are propped against the riddled 
wing of a Messerschmitt Me 109 (Daimler Benz DB 600) 
brought down by R.A.F. Hurricanes on the Western Front. 
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tt 
declared that one British aeroplane made a forced landip ght 
on the seas and sent out an SOS. This aeroplane, there. mee 
fore, they said, could be counted out. The mistake was = 
natural, but, none the less, the lost aeroplane arrived hom _ 
with its crew quite safe. = 4 
On Wednesday, November 29, several German reco, po 
naissance aircraft approached the British coast. Som Gao 
flew over the Firth of Forth in the morning in thick clouds . . 
Iwo R.A.F. fighters caught sight of one and fired a num at 
ber of rounds. The enemy immediately made off in ¢h 
haze in an easterly direction and was not seen again, A ms : 
Heinkel bomber was approaching the coast of Northum om 
berland when it was so unfortunate as to meet a Britis = 
fighter which immediately attacked it. After a combat eps 
lasting two minutes the German dived. vertically into th, ° 3 
clouds towards the sea. As soon as the news reached tl _ 
shore a lifeboat manned by a scratch crew of volunteers 
went out to search for any possible survivors of the Ger x0) 
man machine, and R.A.F. machines including a flying boat S ad 
also took part in the search. Although a wide area was lingt 
covered nothing was found. Well 
Downing a Dornier R.A 
N the same day, two British aircraft on patrol over the | im 
North Sea overtook and shot down a Dornier seq 
plane. The German crew were picked up by a Norwegian | we 
ship. The crew of the Norwegian ship reported wher 4 | 
they got to Oslo that as soon as the Germans were take: 
Reproduced from the British Movietoncws Film on board the ship, the British aeroplan s sank the Dornie: ron 
A camera after removal from the Do 17 shown in the views with machine-gun fire. crag 
below. Two of these were on board. At least 23 German bombers or reconnaissance aircraft oi 
have now been shot down near Great Britain nie 
formed and flew back to England, 200 miles of the journey The Distinguished Flying Cross has been awarded t fille 
being covered in darkness. They were not intercepted by — three officers, namely, Sqn. Ldr. P. H. Barwell, Fit. Lt “ th 
German aircraft at any period of the flight. P. Gifford and Flt Lt G. C Pinkerton, the last two being as 
On Monday, November 27, R.A.F. machines made an members of the Auxiliary Air Force Announcing the - zt 
other flight over north-west Germany, and one of the awards the Air Ministry gave the following details :— He 
machines, in which it happened that both the first and ‘*Sqn. Ldr. Barwell led a flight of six aircraft over th stud 
second pilots were New Zealanders, had a very strange North Sea to intercept enemy bomber aircraft which were | Edit 
adventure. While still over Germany the pilots saw and approaching a British convoy. After shooting down tl s th 
heard ‘‘a blinding yellow flash followed by a big bang.’’ first enemy plane himself, he succeeded, in collaborati -— 
They were then at a height of about 2,oo0oft. and for a with two other pilots of the flight, in destroying a second Mait 
moment they thought they were being attacked by enemy At least six and possibly seven, of the nine raiding ai | 
fighters. This proved to be incorrect, but it is still uncer- craft were brought down. The success of the engagement A A 
tain whether the flash and bang were lightning or anti- was verv largely due to the high standard of gallantry and H : , 
aircraft fire. Soon the aeroplane went almost out of control leadership displayed by Sqn. Ldr. Barwell. : 
and began to spin and lose height at an alarming rate. ‘While leading a section of his squadron last month Air } 
The second pilot, who was also the navigator, went aft to Fit. Lt. Gifford, a member of the Auxiliary Air Force, —_ 
get the rubber dinghy ready. As he made his way back 
into the cabin he saw to his dismay that the fabric had 






practically all disappeared from the top of the port wing. 
On the other side he saw that half the fabric had been 
stripped off the starboard wing. It seems extraordinary, 
but the aircraft continued to fly, although deprived of such 
a large proportion of its lifting surfaces. Of course, the 
pilot kept it at the most suitable speed, which was not high, 
and naturally the men threw overboard everything that 
could be dispensed with to lighten the machine. They 
were losing height all the time, but, nevertheless, they got 
back across the North Sea and arrived over England at an 
altitude of only a few feet. The effort of keeping control 
of the machine in such difficult circumstances was so great 
that when they landed the pilot’s right arm was temporarily 




















paralysed. The first desire of the crew was for sleep, but 
afterwards the pilot said ‘‘the instinct of self-preservation 
pulled us through. Anyway, what a ‘nit-wit’ I should 






have been to let her fall into the sea after pulling her out 
of that fall through space.”’ 
Referring to this incident an official German news agency 
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produced from the British Movietonews Filp 












The R.A.F. exhibits interest in the hinged long-chord cowling 
over one of the B.M.W.132 Dc radials in the Do 17, the pilot 
of which was ‘‘dead, but wouldn’t lie down.’’ On the right 
is a general view of the Dornier. The airscrews are V.D.M.s. 
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sighted an enemy bomber over the mainland heading for 
the sea. He led the attack with skill, daring and deter- 
mination, and a final burst from his guns brought the 
enemy aircraft down in the sea. Later in the same month 
an enemy bomber, apparently reconnoitring a British con- 
yoy, attempted to take cover in the clouds. Fit. Lt. 
Gifford 'ed his section after it. The pursuit continued 
about eleven miles from land, where the raider, showing 
siens of having been hit, turned and crashed into the sea. 

“ Fit. Lt. Pinkerton, also of the Auxiliary Force, lead 
ing a section of his squadron, engaged an enemy bomber, 
which attempted to escape in the clouds. With great 
skill and initiative Flt. Lt. Pinkerton led his patrol in 
pursuit and brought his guns to bear from a distance of 
50 yards, causing the enemy aircraft to crash into the 
sea.’ 

Careers 

ON. LDR. BARWELL, a native of Warwickshire, is 32. 

” He was educated at Perse School, Cambridge, and Wel- 
lingborough School. He was captain of the Bisley eight at 
Wellingborough, and while there decided to make the 
R.A.F He has served in Iraq and was pro- 
moted Squadron Leader in His parents described 
how they had to drag the details of his North Sea exploit 
out of him. ‘‘He made nothing of an adventure out of 
it,’’ Mrs. Barwell said. ‘‘ We are very pleased and proud. 
He told us something about the occasion, but said very 
little and was very casual about it. In fact, we had to 
drag what he did tell out of him. 

Fit. Lt. Gifford is a young pilot who has been mentioned 
several times in connection with air battles over the Forth 
area. His squadron is credited with four Nazi victims, and 
Gifford himself brought down the bomber which crashed 
in the sea at Port Seton. He has just taken up command of 
a squadron in the South of England. He was educated at 
St. Mary’s Preparatory School, Melrose, and at Sedbergh. 
He qualified in law at Edinburgh University, and while 
studying there he was commissioned in No. 603 (City of 
Edinburgh) (Bomber) Squadron, A.A.F., which, before the 
outbreak of war, was converted into a fighter unit. 

Fit. Lt. Pinkerton, aged 30, is a fruit farmer at South 
Mains, Houston, near Abbotsinch Aerodrome, Paisley, the 
headquarters of No. (City of Glasgow) Squadron, 
A.A.F., of which he has been an officer for over five years. 


his career 
1930. 
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He learned to fly with the Scottish Flying Club, and was 
accepted into the commissioned ranks of the Auxiliary 
Air Force at the time when the Marquess of Clydesdale com 


manded the squadron. He was educated at Glasgow High 
School, and is the son of Mr. and Mrs. John Pinkerton, of 
Hoganfield House, Millerston, near Glasgow He 


married eighteen months ago to Miss Margaret Waddell, of 


was 


Brofthead, Lochend Road, Bearsden, and has a seven- 
months-old daughter. It is believed that he has been 
decorated for bringing down the first Nazi raider in Scot- 
land. He is now on service in the South of England. Mrs. 
Pinkerton was at home at the fruit farm when she heard 
of her husband's honour. He never indicated by the 
slightest hint that he had ever done anything to merit the 
D.F.C.,’” she said 
Heligoland 
“THE Bomber Command brought off another highly suc- 


cessful raid on Sunday, December 3. A strong forma- 
tion of bombers set out to attack German warships in the 
vicinity of Heligoland. It will be remembered that a few 
days before one of our reconnaissance machines had flown 
over the island, and it may be that the planning of this 
raid was a result of the information then Our 
bombers approached under cover of clouds, and when they 
got near they saw the red cliffs and the lighthouse of 
Heligoland through a gap in the clouds. Two cruisers and 
a flotilla of six or seven destroyers were lying in the naval 
base. Our bombers attacked and were met by heavy anti 
aircraft fire One of our fell out of formation, 
but was able to regain height, join up with the formation, 
and return home with the rest. Direct hits were obtained 
on warships with heavy bombs, and one German cruiser is 
believed to have A single Messerschmitt 
fighter took off to attack our bombers, but was shot down 
Our airmen suffered no 
returned. 

On the same day a reconnaissa! 
Command saw a U-boat awash some 150 miles away from 
our coasts. The aircraft then about eight miles off 
the submarine, so the British pilot climbed into the clouds 
to stalk it. When the crew of the U-boat heard the engines 
they made frantic efforts to close the conning tower and 
submerge, but the pilot dived and dropped a bomb which 


Tecelve l 


machines 


bee n damage d 


casualties, and all our machines 


machine of the Coastal 


was 


hit the vessel at the base of the conning tower Parts of 
the boat were thrown into the air, and a large patch of 
water was covered with oil. The pilot remained over the 


spot for five minutes, but nothing more was seen of the 
submarine. 

The Navy also had a good day, as they sank three more 
submarines and captured a fourth 
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EXHAUST EFFLUX PROPULSION 


By F. W. LANCHESTER, LL.D., F.R.S. 


(Continued from page 417, November 23 issue) 


N the previous articles the investigation was limited 
to the condition that the efflux energy was provided 
by the continued expansion of the charge without 

drawing on the engine power proper. The condition 
now to be considered is that the efflux energy is derived 
as a tax on the engine power, each piston doing work 
during its return stroke, and experiencing back pressure 
in so doing. The main object of this further investiga- 
tion is to determine whether and to what extent a gain 
may be secured by this means. 

In this, as in the previous investigation, the efflux 
system is supposed to be compared with one in which 
the exhaust is allowed to escape haphazard, or, say, al 
right-angles to the direction of flight. It being custom- 
ary in any case for the exhaust pipes or outlets to be 
directed backwards, there is always some gain due to 
efflux of greater or less magnitude, and of unknown 
magnitude, so that no other basis of comparison is pos- 
sible. From this point of view the present investigations 
as a whole may be regarded as having for their object 
to point out what can and what cannot be done by -he 
means available if exploited to the fullest possible extent. 


Does it Pay? 

The question now under consideration is whether and 
to what extent it will pay to use a portion of the power 
developed by the engine to promote exhaust efflux us 
an auxiliary means of propulsion, at the expense of just 
that much power lost to the propeller-shaft. 

Assuming there are no losses (i.e., due to eddies, skin- 
friction, etc.), it is evident that it will pay to impart 
to the exhaust gases an efflux velocity equal to that ct 
flight, for by equation (4)* the efflux efficiency is then 
200 per cent. We may regard this as a definite stage. 
It is also clear that we may with advantage go further, 
for the instantaneous efflux efficiency at this point is 
100 per cent., whereas that for power transmitted by a 
screw propeller is only about 70 per cent. This may 
not be quite a fair comparison, because the propeller 
efficiency as given is actual, whilst that given for efflux 
is theoretical and subject to a deduction to cover losses 
of various kinds. Without means of ascertaining what 
these unknown losses may amount to it is not possible 
to present the case with any pretence to exactitude. 


Auxiliary Propulsion 


But there is another point of view and line of 
approach. Having imparted to the efflux gas a velocity 

V (the velocity of flight) and so brought it to a state 
of rest, that gas, lb. for lb., is dynamically equivalent 
to an equal quantity of free air, so that if we could then 
act upon it by an auxiliary screw propeller of the same 
efficiency as the main propeller it would pay to impart 
to it a slip-stream velocity Qual to that of the main 
propeller; and the same would apply if the auxiliary 
propeller were of any other kind, if the efficiency is the 
same as before. It would not be unreasonable to sug- 
gest that the efflux auxiliary system complies with this 
condition. This is an assumption, namely, that the loss 
of efficiency in efflux disturbance and pipe friction 
matches the loss (in the screw propeller) in rotational 
wake and blade profile drag. It is one of the advantages 
of carrying out an investigation such as this on an arith- 
metical basis, piecemeal, that when it is necessary to 





introduce an assumption to form a bridge in the absence 
of positive data, its exact nature can be definitely stated, 
and if and when data become available the manner gt 
its application is not in doubt. 


Efficiency 

Now the slip-stream velocity in any reasonably 
designed screw propeller ranges from about V ; 4 to V/3, 
measured from the undisturbed air as datum, which 
gives, from 1.25V to 1.33V measured from the body 
propelled (the aeroplane) as datum, so that the efflux 
(rocket) efficiency, taking the latter figure, = 2/1.33= 
I.5, or 150 per cent. 

Proceeding as before (Article II) per ton gross weight* 
of aeroplane :— 

Gliding angle 1/18, hence drag 125 pounds. 

Propeller efficiency = 0.70. 

Flight velocity V 400 ft. /sec. 

Work done 400 x 125/0.7 70,000 ft. Ib. / sec. 
As previously given, the weight or mass of the efflux 
gases discharged 0.28 lb. per second. And from the 
above the velocity of discharge is 1.33 x 400 = 533 ft 
sec. .°. energy per second .28 x 5337/2 

( 


39,800 ft. poundals or 1,236 ft. Ib. per second. 
the essential work done by the engine against back-pres- 
sure in driving out the exhaust gas at a velocity 
533 ft. sec. The work done in propulsion is greater than 
this, according to rocket theory, the efficiency as given 
above being 150 per cent. 1,236 x 1.5 1,854, the 
gain being the difference between these figures, namel) 
618 ft. lb./sec. This expressed in terms of the enginc 
power, 618 / 70,000, is a trifle less than 1 per cent. This 
is very small, and any error introduced by the assump- 
tion to which reference has been made may be regarded 
as negligible. 


Actual Application 


In any actual application of exhaust efflux auxiliary 
propulsion, the idea of making use of power borrowed 
from the engine such as would diminish the output avail- 
able at the crankshaft may be dismissed unless the screw 
propeller efficiency is far lower than assumed. Th 
only regime likely to prove of value is that contemplated 
in the previous article, in which efflux propulsion is 1 
be regarded as a means of utilising the energy derived 
by expansion carried beyond the point of release which 
would otherwise go to waste, the gain in accordance 
with this regime was shown to be substantial. 

As concerns the present investigation one point maj 
need explanation. If when the efflux velocity is carried 
to 1.33 V and the efficiency is 150 per cent., why, may 
it be asked, would it not pay to go further in view o 
the fact that the screw propeller efficiency is only 70 
per cent.? For example, if v 3V, then rocket effi- 
ciency 2/3 or 66 per cent.? The answer is that the 
criterion is the rate of change dE / dv, where E is energy, 
that determines the economic limit, not the integra 
mean value. 





*In the arithmetical calculations the basis is given per ton gross weight 
with gliding angle, or drag/lift ratio= 1/18 giving the resistance or drag 
125 pounds. The calculations which follow are founded on this value, whic 
might be derived equally by assuming half a ton as the gross weight and 


1/9 as the gliding angle, or per 750lb. with gliding angle 1 


(To be concluded next week.) 
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ibsence 
stated ALVIS 
nner ot 
A PROMISING nine-cylinder radial in a power class which 
has hitherto been neglected by British designers is the 
Alvis Leonides. This unit is well suited for advanced 
training duties. 
onabl, Particularly noteworthy are the small overall dimensions, 
oV 3, the diameter being 41.5in. and the length 52in. There are 
which two valves to each cylinder, each being operated by ind 
ae pendent, completely enclosed and _pressure-lubricated 
: rocker gear. The engine is supplied complete with flexible 
efflux or fixed four-point mounting, and all accessory drives are 
1.33= taken from a gear box. 
A much larger unit is the Alvis Pelides, a 14-cylinder 
eight* two-row radial of 52in. diameter. Take-off power is 
1,060 h.p 
nds Alvis, Lid., Holy head Road, Coventry. 
ARMSTRONG SIDDELEY 
ps / LTHOUGH Armstrong Sidde ley Mot rs, Ltd., have 
supplied large numbers of Tiger VIII and IX 14- 
m the cylinder two-row radials to the Royal Air Force, interest 
33 ft now centres round the Cheetah series. 
2 The Cheetah IX and X are in service in such well- 
This is : established and widely used types as the Avro Anson and 
-pres- The Pixie, a neat 50 h.p. four-in-line made by Aero 
ty Engines, Ltd. . 
r than 
given 
4, the AERO ENGINES 
mel} NTENDED for use in light two-seaters weighing up to 
nee about 1,200lb. the 50 h.p. Pixie, as made by Aero 
This Engines, Ltd., is an inverted air-cooled four-cylinder-in- 
sump- line unit. End-to-end cooling is used, an air chute being 
arded fitted on each side of the engine. The crankcase and 
cylinders are of unit construction, and are cast in heat- 
treated magnesium alloy. A top cover provides access to 
the crankshaft, which is carried by three main bearings. 
Aero Engines, Ltd., Kingswood, Bristol. 
iliary 
owed 
1Vail- 
screw 
The 
lated 
is t0 
rived 
vhich 
lance 
An Armstrong Siddeley Tiger VIII installed in an Armstrong- 
ma\ Whitworth Whitley bomber. 
rried 
may Airspeed Oxford. Both are nine-« ylinder radials of 13.65 
W af litres capacity, but the Mark X engine is the more recent 
e design. It was, in fact, the first medium-powered engine 
A in regular production to be designed for use with a variable- 
effi- pitch airscrew. 
t the The engine is made up of the following principal com- 


EY, 


ponents: the front cover, to the lower part of which is 
Tal 


secured the oil pump unit and which carries also the control 
valve for the v.p. airscrew; the crankcase, which houses 
the crankshaft and connecting rod assembly and to which 
the cylinders are secured ; the induction case, which carries 
the supercharger rotor ; and, finally, the rear cover. 





The Alvis Leonides is an attractive 9-cylinder radial giving ’ 
450 h.p. for take-off. The cylinders are in two parts, the aluminium alloy 
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Large Views of Outstanding Engines Appear on Pages a—h; For Tabulated Data See Page 464. 


















On 100-octane fuel the highly supercharged Bristol Mercury 
gives 920 h.p. for take-off. 


head and the steel barrel ; each has two valves. 
the auxiliaries are enclosed in a box on top of the rear 
cover, the generator on the Cheetah X being mounted on 
top of the box. 

Armstrong Siddeley Motors, Lid., Coventry. 


BLACKBURN 


HIE Cirrus Engine Department of Blackburn Aircraft, 
Ltd., are concentrating on the go h.p. Cirrus Minor 
and the 150 h.p. Cirrus Major. Both these engines are of 
the inverted four-cylinder air-cooled type. The following 
description will apply to the Major. 

Actually, the Major uses the same type of cylinders as 
the Minor hese are machined all over from a steel ingot 
and are located in the crankcase by a large spigot and four 
studs. The cylinders are castings in ‘‘ Y’’ alloy and are 
detachable, being spigoted on the cylinder and secured 
by twelve studs equally distributed round the cylinder 
The crankshaft is carried in five plain bearings with a ball 
thrust bearing at the front end. A Claudel-Hobson car 
buretter is fitted, 

The crankcase is an alloy casting with all pressure oil 
ways carried internally. A dual Amal fuel pump is fitted 
on the rear of the engine, being driven off the camshaft 
A cylinder cooling chute and baffle plate are fitted as 
standard equipment, and detachable inspection panels ar« 
provided to facilitate removal of sparking plugs for clean 
ing The B.T.H. inertia starter is driven by a small 
electric motor driving the engine through a reduction gear. 

Cirrus Engine Depariment, Blackburn Aircraft, Lid., 
Brough, E. Yorks. 


BRISTOL 


| view of the diversity of Bristol poppet-valve and 
sleeve-valve radial engines now being delivered, our 
space may be better employed with a brief general dis- 
cussion of the characteristics of the various units rather 
than with a detailed structural examination such as has 
already frequently been made in Flight. 

The Pegasus XVIII is a two-speed supercharged poppet- 
valve unit used to power the Hampden and Wellington 
bombers. It is now in quantity production by the Shadow 
Industry. The two-speed gear of the high-speed centri- 
fugal supercharger is hydraulically controlled, the impeller 
camshaft speed ratio being changed by three double-acting 
hydraulic clutches. 

The standard power plant of the Short Sunderland, the 
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Pegasus XXII is a medium-supercharged engine giving 
1,010 h.p. for take-off. 2 

Mercury’s VIII and IX are of smaller diameter than the 
Pegasus series and power such machines as the Blenheim 
and the Gladiator. The Mercury VIII is the standard 
power plant of the Mark I Blenheim, but the Blenheim fy 
has a later version of this engine which is known as thy 
Mercury XV, having a redesigned cylinder head The 
Mercury has for some time been in full production in the 
Shadow Industry, and is probably the most widely used 
of any aero engine now in service. The medium super- 
charged engines of the Mercury series are the XI and XI 

Three versions of the Perseus sleeve-valve radial are in 
production, the series X, XI and XII. _ The last, in civil. 
rated form, is fitted in the D.H. Flamingo and the military 
versions power the Blackburn Skua and Roc and the 
Westland Lysander. 

The small-diameter 14-cylinder Taurus, as fitted in the 
Bristol Beaufort and Fairey Albacore, develops 1,065 h p 
at 5,o000ft. and measures 47}in. in diameter. This unit 
would be admirable for installation in a_ twin-engined 
fighter. 

A larger unit, the Hercules II, gives 1,375 h.p. at 4,o0oft 
rhis engine is in full quantity production, and a further 
developed type is to be built in France. A Lioré 45 
bomber has already been fitted with Hercules engines, | 

The Short ‘‘G’’ class flying boats are fitted with four 
Hercules IV engines which give 1,380 h.p. for take-off 
and weigh 1,68olb. 

The Bristol Aeroplane Co., Ltd., 


Filton House, Bristol. 


COVENTRY CLIMAX 


HE American Continental A-50, A-65 and A-75 hori- 
zontally opposed engines are built under licence in this 
country by Coventry Climax Engines, Ltd. A _ notable 
feature is the fuel injection system, which replaces the 
carburetter and is claimed to have several advantages, the 
most important being freedom from manifold icing with- 
out application of heat to the air intake 
Coventry Climax Engines, Ltd., Friars’ Road, Coventry. 


COVENTRY VICTOR 


HE Victor flat-four light aero engine which develops 
50 h.p. at 3,000 r.p.m. has a three-bearing crankshaft 
with massive centre bearing: pressure lubrication to all 
bearings ; dry sump system, and a geared starting handle, 
if required, to enable the engine to be started from the 
cockpit. 
The Coventry Victor Motor Co., Ltd., Covent, 





The unmachined block of the 250 h.p. V-8 D.R.P. sleeve- 
valve unit. 
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D.R.P. ENGINES 


URING the last eighteen months Mr. D. R. Pobjoy has 

been working on an interesting series of sleeve-valve 
engines. Furthermore, it is an open secret that he has been 
engaged on the design of a big two-stroke diesel engine 
for air liners, but this, like the sleeve-valve units, must 
await the return of peace. 

The photograph reproduced on page 462 shows the un- 
machined block of a 250 h.p. eight-cylinder vee-type sleeve- 
valve engine known as the Velox. The crankcase and 
cylinder barrels, it will be seen, are cast integral. 
“D.R.P. Engines, Ltd., Little Tottington Court, 
Aylesford, Kent. 


near 


DE HAVILLAND 


HE Gipsy Twelve and the Gipsy Minor are compara 

tively recent editions at each end of the De Havilland 
range of engines. Intermediate types are the Gipsy Major 
Series I and Series II and the Gipsy Six Series I and 
Series II. All engines are of the inverted in-line, air-cooled 
type, the Minor and Major having four cylinders, the Six 
six cylinders, and the Twelve twelve cylinders, arranged 
in two banks of six. 

By far the most widely used type is the Gipsy Major, 
which will be selected here for desc ription 

The cylinder barrels are machined all over from carbon- 
steel forgings. Wall thickness and depth of finning are 
adjusted to ensure even cooling and to prevent distortion. 
The detachable heads are of aluminium bronze, and are 
held to the crankcase by long steel studs. 

The slipper-type pistons have fully floating gudgeon pins 
located by external circlips and washers and one scraper 
and two compression rings below the gudgeon pin 

A nickel-chrome-alloy steel forging, the crankshaft is 
statically and dynamically balanced, and runs in five white 
metal main bearings, there being a ball bearing to take the 
thrust at the front end. The crankcase is an aluminium 
alloy casting, the lower half of which carries the main 
crankshaft bearings Elektron is used for the top cover 

The Gipsy Major II has a compression ratio of six to 
one and detachable heads of aluminium alloy Dome 
topped pistons, stellited exhaust valves and stronger valve 
springs are other new features 

De Havilland Aircrafi Co., 
Herts. 


Ltd., Hatfield Aerodrome, 


NAPIER 


LTHOUGH the Fairey Seafox light reconnaissance sea 

planes have 16-cylinder Napier Rapier engines, this in 
teresting power plant is now out of production, having 
made way, like the Dagger III, for the larger and much 
more powerful Dagger VIII. 

The Dagger VIII has twenty-four cylinders arranged in 
eight formations, i.e., there 
ire four blocks of six cylin 
ders each, two blocks vertical 
and two inverted 

The crankcase is of alu- 
minium alloy, and is in two 
halves joined along the hori- 
zontal centre line A detach 
ible nose forms the 
cover for the main reduction 
gears, and houses the drives 
for the magnetos, distributors 
and air-screw control units 

The two crankshafts are 


piece 


The installation of the Rolls- 
Royce Merlin in the Super- 
marine Spitfire fighter. Current 
versions have a variable-pitch 
airscrew. 








machined from solid steel forgings, and each is carried in 
eight plain lead-bronze bearings. There are four overhead 
camshafts, one for each bank of cylinders Hydraulic 
tappets are incorporated in the valve rockers, which are 
mounted on hollow spindles over the camshafts 

A special S.U. carburettor is fitted below the super- 
charger. This is of the twin-choke, fully automatic type, 
and embodies a two-position mixture control and a four 
stage boost control. Ignition is by two magnetos with 
separate twenty-four-point distributors all situated on the 
front cover and driven through gears from an extension of 
the starboard crankshaft. 

A double-entry supercharger of centrifugal type is fitted 
at the rear of the engine, the impeller being driven by spur 
gears through layshafts from the long centre shaft. 

D. Napier and Son, Ltd., Acton, London, W.3 


POBJOY 


HE latest Pobjoy engine, the Niagara V, differs from 
its predecessors, e.g., the Cataract III and Niagara III, 
in that it takes advantage of 87 octane fuel, having a suit 
ably high-compression ratio. To withstand greater loads 
(the maximum power is 137 h.p.) certain main parts have 
been strengthened, but, despite the fact that the net weight 
has been increased to 185 lb., the specific weight has been 
reduced to less than 1.5 Ib. /h.p 
Pobjoy Airmotors, Lid., Rochester, Kent. 


ROLLS-ROYCE 


LTHOUGH Rolls-Royce engine production has for a 
considerable time centred on the Merlin, the smaller 
types have not altogether disappeared from the picture 
For example, the Kestrel XXX powers the Miles Master I 
advanced trainer, and the Peregrine, a higher powered unit 
of similar capacity, has been produced for installation in 
military prototypes. It is felt, however, that our space 
should be devoted to the Merlin 
This is a geared twelve-cylinder vee-type engine with a 
total cylinder displacement of 27 litres. The most com 
monly used versions are the Merlin II and III, which are 
installed in very large numbers of R.A.F. fighters and 
bombers. A later development is the Merlin X, which, 
fitted with a two-speed supercharger, combines the quali 
ties of both the full and moderate blower systems 
rhe general design of the Merlin follows previous Rolls 
Royce practice. The crankcase is an aluminium casting in 
two halves, bolted together ; the top half includes a portion 
of the reduction gear casing, whilst the lower half carries 
the oil pumps and filters, and drives for accessories such 
as the undercarriage pump or low-pressure air compressor 
The auxiliary drive wheelcase is fitted to a vertical facing 
formed at the rear end of the crankcase. Main bearings are 


split mild-steel sheels lined with lead-bronze 
The crankshaft is a one-piece steel forging 
over and nitrogen hardened. ‘‘H"’ se 
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Reduction 
Gear 
Ratio 


Maker's Name and 
Engine Type 


AERO ENGINES 
Pixie 


ALVIS 


Leonides 
Pelides 


ARMSTRONG 
SIDDELEY 

Genet Major IA 

Genet Major IV 

Lynx IVC 

Cheetah VA 

Cheetah IX 

Cheetah X 

Tiger VIII 





D. 


0.663 :1 
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Tiger IX 


BRISTOL 
Mercury VIII, LX 


- 


Mercury XI, XII 
Pegasus X 
Pegasus X 





( 

XH, XXIIL | 

0.572 
0.572 
0.50 
O.572 
0.50 
0.50 


Pegasus XVII, XVIII 


Pegasus XIX, XX 


Pegasus XXV, XXVII 


0.572 
0.444 
0.444 
O.446 
0.50 
O.572 
0.50 
o.50 
0.066 


Hercules Il 
Hercules I\ 
Taurus II 
Perseus X 
Perseus XI 





XII 


Perseus XIIC, XIV¢ 


Aquila I\ 
CIRRUS Blackburn 


Minor 


Major 150 


DE HAVILLAND 
Gipsy Minor 
Gipsy Major I 
Gipsy Major II 
Gipsy Six I 
Gipsy Six II 
Gipsy Twel\ 





NAPIER 
Rapier VI 0.390 
Dagger III : | { j i:2 
Dagger VIII 0.308 


POBJOY 
Niagara III 
Niagara \ 


ROLLS-ROYCE 
Kestrel XIV, XV, XVI 
Kestrel XIV, XV, XV! 





0.468 


(Vv Pp 
Kestrel XXX 
Merlin Il, Ill 
Merlin X 


CW Glyco 


E.G Ethvlene 
Horizontally 


water 
H.O 


Com posit« 
Inverted 


are fitted in pairs, each pair consisting of a plain rod and 
a forked end. The bearing blocks are lined with lead- 
bronze. Lubrication of big-end bearings is by pressure feed 
through the crankpin. 

The cylinder banks are set at an angle of 60 deg., and 
are of the monobloc aluminium type, the heads and water- 
jackets being in one casting. 

Six ‘‘wet’’ cylinder liners are inserted in each block. 
Cylinder banks are fitted to the crankcase by long studs. 
The top joint is formed by a soft aluminium alloy ring, 
whilst the lower end of the liner is provided with a spring- 
loaded, coolant-tight joint There are four valves per 
cylinder, the exhaust valves having sodium-cooled stems. 
The coolant is circulated by a centrifugal pump of ample 
capacity. 

A single-spur reduction gear transmits power to the air- 
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Maximum Altitude 
International Rating Rating 
Altitude 
(Super- Engine Power Engine 
charging) | Speed Speed | 


Power 


ft. 
S.L. 


ft. 
S.L 


b.h.p 
a0 


r.p.m. 
2,350 


r.p.m., 
2,624 


8,250 3,000 9,000 3,100 440 450 


5,000 2,150 7,500 1,060 


2 200 
2.400 
1,900 
2,100 
2,100 
2,300 


2,375 





5 
604 
129 
1,200 











6,600 ) | 
15,000 § | 
6,500 


2,650 


| 
2000 | 
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13,000 2,400 795 825 14,000 1,005 (+9 


1,005 (+9) 
1,030 
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| 1,130 (+5 
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3,500 
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1 1,035 
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O10 
Sou 
700 


715 


1,150 

1,050 
900 
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745 


1,680 
1,680 
1,300 
1,110 
\" 105 (+5) 


1,100/+ 10 


5,000 2 400 4.000 ‘ | R75 
5,500 | | 
5,000 
15,500 


6,500 





2 400 


6,500 2.400 


4.000 ni) 680 710 6,000 


450 6,000 


4,500 2 600 
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2.000 


2450 


2 300 ‘ 
2,000 5 " | 2 


2,250 2 600 
2.100 
2.400 
2 100 
2 400 
2 400 


6,000 
5,000 


70 


3,650 
3,500) 
4.000 


380 305 
TRO BUD | 


8 1,000 
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4.000 
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2,750 
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2.600 
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14,250 
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5,250 iy 
17,750 § 


745 


12,250 
5M) Run) 


3.000 O65 





Radial 
Dire 


A cast aluminium reduction gear casing houses the 
forward roller bearings, and is secured by bolts to the 
crankcase which houses the rear roller bearings. 


screw. 


The supercharger is of the high-speed centrifugal type, 
driven through a train of multiplying gears, fitted witha 
slipper mechanism. 

In the Merlin X engine a special supercharger drive is 
provided with a change-speed gear operated by oil pressure 

The supercharger pressure is controlled by an automatic 
boost regulator of a new type, eliminating dead movement 
which is noticeable in the “‘ fixed datum ’’ type previously 
employed. Carburettor is of the twin choke type, of Rolls- 
Royce S.U. design. Two air passages are coupled by single 
Rolls-Royce forward-facing air intake. 


Rolls-Royce, Ltd., 14-15, Conduit Street, Lond W. 
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From the basic Rolls-Royce 
Kestrel design (21.3 litres cap- 
acity) the two engines illus- 
trated on this page have been 
developed. The Peregrine 
(above) emphasises perform- 
ance, whereasthe Kestrel XXX 
(below), being required for in- 
stallation in trainer 
aircraft, is of com- 
paratively low 
power. The Pere- 
grine is rated at 
860 h.p. at 13, 500ft. 
whereasthenormal 
output of the 
Kestrel is 550 h.p. 
although 720 h.p. 
is available for 
take-off. 
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UNIQUE RADIALS 


The Sleeve-valve Bristols 


FLIGHT, 


December 7 


1939 





FLIGHT, 
December 7, 1939 


Of the two upper views the one on the 
left shows the Taurus and that on the 
right the Hercules. The illustrations 
are more or less to scale. It will be 
seen that the Hercules is fitted with 
a drive to the separate accessory 
gearbox. Note also the comparatively 
‘* clean ’’ appearance of the engine, 
which is largely due to the sim- 
plicity of the sleeve-valve cylinders. 


Of the three bottom views that on the extreme left shows a 

section of the front of a Hercules. The engine shown in 

side view to the right of this is the 9-cylinder Perseus and 
the illustration below is of the Taurus. - 


Offered by the Bristol Com- 
pany as “‘ a definite advance 
upon their famous poppet- 
valve predecessors’’ the 
sleeve-valve engines illus- 
trated on these pages are 
among the most highly 
developed radials in the 
world. It is claimed that 
they enable substantial sav- 
ings to be made in opera- 
tional costs and out-of-ser- 
vice time due to their 
essential simplicity, mini- 
mum maintenance require- 
ments and fuel economy. 
The largest type is the 14- 
cylinder Hercules, develop- 
ing nearly 1,400 h.p. ; next 
in size is the 14-cylinder 
1,065 h.p. Taurus intended 
for high-speed military air- 
craft ; then the general 
purpose 9-cylinder Perseus 
(800/900 h.p.) The 600 
h.p. Aquila is not inclu- 
ded on these pages as its 
production has been tem- 
porarily overshadowed by 
the types illustrated. 








RADIALS FOR 
TRAINERS 


Since the original Cheetah engine 
was put into production several years 
ago this widely employed Armstrong 
Siddeley type has established itself as 
one of the most reliable and efficient 
radials in the world for use in military 
trainers and light general-purpose 
types. 
The engines illustrated on this page 
(Mark IX and Mark X) are in service 
in their hundreds. An even later 
model, the Cheetah XI, has been 
developed to give no less than 460 
h.p., which is extremely creditable 
considering the small dimensions of 
the engine. 


+ FLIGHT, 
December 7, 1939 


On the left is the Arm. 
strong Siddeley Cheetah 
X as installed in the Air. 
speed Oxford advanced 
twin-engined military 
trainer. 
It is moderately super. 
charged and gives a take- 
off output of 375 h.p. with 
a variable pitch airscrew, 
though when installed in 
the Oxford it drives air. 
screws of the fixed-pitch 
wooden type. 
Much of the success of 
this engine can be attri- 
buted to the automatic 
variable - datum boost 
control and the auto- 
matic mixture control 
fitted to its Claudel Hob- 
son carburetter. 
Below is the Cheetah IX, 
an earlier type of similar 
characteristics but not 
equipped for the opera- 
tion of a variable-pitch 
airscrew. The Cheetah 
IX is the standard power 
plant of the Avro Anson. 
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AIR-COOLED 
INVERSION 


The 90 h.p. Cirrus Minor (right) and 
the 150 h.p. Cirrus Major (below) 
are in production at the engine works 
of Blackburn Aircraft, Ltd. 
Both represent the latest practice in 
the construction of small inverted 
4-cylinder-in-line air-cooled engines 
and both are installed in elementary 
training machines which are employed 
for the instruction of R.A.F. pilots. 
The Minor is fitted to over twenty 
different types of aircraft operating 
in fourteen countries. 
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Apart from these units there is the Gipsy Twelve, an in- lars 

( IPSI ES LAR E AND verted-vee twelve unit which is notable for several reasons, ine 
chiefly because it is possible to install it in a nacelle of por 

very small frontal area. The best example of such an in- eng 

MALL stallation to-day is that used on the four-engined De fica 
Havilland Albatross. coc 
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The name Gipsy is 
generally associated 
with the comparatively 
small inverted  air- 
cooled engines manu- 
factured by the De 
Havilland Company. 
These smaller types are 
the Gipsy Minor (right) 
the Gipsy Major and the 
Gipsy Six. The Minor 
and Major are four- 
cylinder types and the 
Six has six cylinders 
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Airscrews 





HILE it is true in a general way to state that 
war stimulates development and invention, it 
must also be recognised that the very reverse 

effect obtains in certain directions. This is particularly 

so of research and such long-distance projects as are 
not expected to achieve fruition in time to be of useful 
application within the expected period of hostilities. The 

incidence of war has to aero engine producers meant a 

critical survey of the whole of their activities relative to 

military requirements and a rearrangement of their 
policy to achieve the maximum concentration on a war 
programme. oe 

As matters stand to-day the range of liquid-cooled 
engines available in this country in both manufacture 
and development, while comprising the minimum 
number of types, is sufficient to cover every possible 
requirement of the aircraft designer for all machine 
sizes now being constructed or in contemplation, with 
the exception of the smaller trainers. The aircraft de- 
signer is also, in fact, in a position to choose in the 
larger multi-engine types alternative arrangements of 
power plants with different numbers of larger and smaller 
engines to suit the particular requirements of any speci- 
fication at present featured. Furthermore, the liquid- 
cooled engine is now applied where required as a com 
plete self-contained power unit with 
integral ducted radiator and oil 
cooler and automatically controlled 
cooling system. This power unit 
can also be complete with engine 
mounting, bulkhead, cowling, auxili- 
ary gear box, and all pipes and 
electrical wiring forward of the bulk- 
head, and can be removed from the 
aircraft either as a complete unit or 
the engine and its mounting alone, 
leaving the bulkhead in _ position 
with auxiliary drive gear box and 
services for the aeroplane undis- 
turbed. The complete power plant 
can, in effect, be changed in two or 
three hours. 

The advantages of such an arrange- 
ment are self-evident and the scheme 
has been extended as a result of the 
policy formulated by the Air Ministry 
to call for interchangeability between 
air and liquid-cooled types. This 
Jekyll and Hyde act has already 
been staged a number of times on 
at least one existing type of machine 
equipped for alternative air- and 
liquid-cooled engines and has demon- 
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QUID- COOLED ENGINES 


Altitude Development : Comparing Engine 
Performances 


: Foreign Liquid-Cooled Engines : 
Engine Starting and Electrical 


strated that the trans- 
mogrification can be 
carried out in a remark- 
ably short space of time. 

The claims of the 
liquid-cooled engine io 
consideration have been 
often stated, but in the 
light of present events it 
is interesting to note how 
some of these claims are 
thrown into higher relief. Rhames Ring ke == 
For example, the at- Division of Rolls-Royce, Ltd. 
tributes of small frontal 
area permitting the use of the minimum section fuselage 
and providing the maximum of pilot's view render the 
liquid-cooled engine ideal for the single-engine fighter 
types. The field for development of power and speed 
in this direction is still extensive for liquid-cooled 
engines. For example, in Fig. 1 is shown a sketch of 
a minimum outline of fuselage section for the pilot to 
fight and fly in. 

The diagram also shows the space occupied by the 
fundamental outline of an appropriate engine, from which 
it can be seen that there is still plenty of room for more 
engine inside the present cowling. 
These same qualities are equally 
important in two-engined fighter and 
high-speed bomber designs, where 
the minimum drag and minimum 
interference with wing lift can be 
ensured by the small frontal area 
and tight-fitting engine cowlings per- 
mitted by the liquid-cooled type of 
power unit. To the same end radiators 
can be fully ducted and buried in the 
wing. 

It ts true to say that the liquid-cooled 
engine provides the motive power for 
the world’s fastest fighters and 
bombers used by friend and foe alike. 

On the larger multi-engined aircraft 
types where power plant drag is of 
relatively less importance, it is not 
usual to employ tight cowlings, as the 
width of the cowling is generally dic- 
tated by the undercarriage require- 
ments, and the necessity for making 
all the power plants interchangeable 
where more than two engines are em- 
ployed. Also, it is now a general 
policy to arrange for alternative types 
of engines, and in the interchange- 
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ability scheme sponsored by the Air Ministry the air- 
cooled and liquid-cooled power units employ the same 
sizes of bulkhead. To special types of installation such 
as with the engine buried in the wing or the pusher air- 
screw set-up, as used on the U.S.A. Aircuda cannon 
machine, the liquid-cooled engine is specially amenable. 

Last, but not least, at this time should be remem- 
bered the ability of the liquid-cooled engine to operate 
at super-normal boosts for emergency requirements. 
This practice, colloquially known as ‘‘turning up the 
wick,’’ produces, as required, a useful increase in per- 
formance below the full throttle height. The cooling 


ra Ner CORRECTED FULL THROTTLE 
i [ GROUND POWER. 


i 
x 





MIGM GEAR. 


FULL THROTTLE ALTITUDE 
FULL THROTTLE ALTITUDE 


~\ — 
ene. PLUS —— 
TO ORIVE PLO 
—— 





BRAKE HORSE POWER. 














GRO 
LEVEL ALTITUDE. 


Curves of maximum power for level flight and 
naturally aspirated power against altitude. 


Fig. 2. 


system is quite capable of dealing with the increase of 
heat flow, and continues to operate at a higher maxi- 
mum temperature in accordance with the permitted 
increase of boost. 


ALTITUDE DEVELOPMENT 


The increases in liquid-cooled engine output over 
roughly the last ten years have been due to the develop- 
ment of the supercharger, and the improvement in fuels 
permitting the use of higher boosts and cylinder opera- 
tional pressures. Concurrent with this, of course, there 
has been a progressive development of ignition plugs and 
all those features of the engine which would be called 
upon to withstand the effects of increased heat flow and 
mechanical load. These increases in induction pipe 
boost pressure have been utilised to increase horse- 
power output at or near the ground as well as to increase 
power at altitude. 

Fig. 2 shows a curve (a) of maximum power for level 
flight plotted against altitude for a modern type of 
liquid-cooled engine equipped with a two-speed super- 
charger. On the same diagram a curve (b) of the power 
with the engine naturally aspirated is given, and from 
the differences between these two curves the general 
contribution of the blower can be clearly seen from 
ground level upwards. The gross b.h.p. is also indi- 
cated by a third curve (c) and the difference between this 
and the net b.h.p. (a) shows the power required to drive 
the blower. 

Now if the curves (a) and (c) be extrapolated back- 
wards from the point XX where the engine reaches full 
throttle height on the high gear supercharger ratio, they 
eventually register the net and gross horse-power which 
this engine would develop on the ground if run full 
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Fig. 3. Curve of potential horse-power at sea level, based on 
normal rated power. 


throttle. This is known as the “theoretical full 
throttle ground power ’’ or ground potential, but actually 
liquid-cooled engines can be run at this power, using 
suitable fuel and oil and special ignition plugs. 

The curve in Fig. 3 shows the increase which has 
taken place with time in the theoretical full throttle 
ground power of standardised engines plotted on the 
basis of horse-power per square inch of piston area, and 
its shape clearly shows the rapid increase of blower de- 
velopment that has taken place during the last few years. 


COMPARING ENGINE PERFORMANCES 


As a means of comparing engine performances the 
ground potential horse-power only serves as an index of 
altitude development and is not suitable for comparing 
actual specific output under normal operational con- 
ditions. At the same time the difficulty experienced by 
the engineer in comparing the performances of engines 
rated at different altitudes is well known. It is, there- 
fore, suggested that an equitable system on which to 
carry this out would be to take the crankshaft horse- 
power, i.e., the brake horse-power plus the power to 
drive the blower at the rated altitude as the basis, ex- 
pressed in terms of horse-power per square inch of piston 
area. In other words, it is proposed to compare engines 
in accordance with the total amount of work being per- 
formed, which automatically takes account of the effect 
of altitude and, therefore, gives a true figure of merit. 
The index of horse-power per square inch is taken ia 
preference to horse-power per litre to eliminate the fal- 
lacy introduced by stroke variation. 

Fig. 4 shows the increase of normal horse-power at 
full supercharged rated altitude and of the correspond- 
ing gross horse-power with time. This latter does not, 
of course, exhibit the dizzy rate of increase shown by 
the potential ground power in Fig. 3, but it is a com- 
mendable yardstick of engine development, including 
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Fig. 4. Curves showing development of norma! rated power 
and corresponding gross power with time. 
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Curves showing increase of piston speed and dynamic 
loading with time. 


Fig. 5. 
also as it does the combined result of B.M.E.P. and 
piston spe ed. 4 

The full line in Fig. 5 shows the steady increase that 
has taken place in piston speed, while the dotted line 
illustrates the effect on dynamic loading for any given 
stroke, showing how modern engines have dev eloped in 
the capacity of their moving parts, bearing surfaces, 
lubrication, etc. Horse-power output comparisons are, 
of course, incomplete without taking into account the 
specific weight of the engine, and here again from the 
engineers’ and engine designers’ point of view it is sug- 
gested that this should be on the basis of lbs. per gross 
horse-power so as to cover altitude. 

The user or aircraft designer will naturally compare 
dry weights of engines on normal rated power, but since 
there will be a particular altitude in view the purpose 
will be equally served. 

Fig. 6 Shows the improvement ot specific weight in 
relation to normal rated and gross horse-power with 
time. A striking point about all of these curves is the 
rapid development which has taken place within the last 
few years. 


FOREIGN LIQUID-COOLED ENGINES 


It is interesting to note, more particularly now that 
we are engaged in that fiercest form of competition, 
€.g., War, 
own. Liquid-cooled engine design abroad generally 
favours a policy of using lower boosts and obtaining the 
same output by more engine capacity. The result is a 
larger engine for approximately the same horse-power 
and weight. This necessarily carries with it the serious 
penalty of a larger frontal area, and since half the 
weight of the engine consists of castings, implies a sur- 
passing foundry technique, together with the employ- 
ment of casting alloys possessing the necessary qualities 
of fluidity in the mould to produce the thin sections re- 
quired, at whatever sacrifice in other directions. 

In their renaissance of liquid-cooled engines for 
military purposes, the Germans have gone over com- 
pletely to the inverted type of 12-cylinder Vee, but the 
result is not at all convincing in favour of this type 
with the restrictions it imposes on the power plant lay- 
out due to the necessity for leaving the whole of the 
underneath unmasked by any other features of the in- 
stallation except the cowling. In any case the lack of 
accessibility that is apparent cannot be made up for 
entirely by arranging for the power plant to be quickly 
detachable. 

The most striking feature, however, of the German 
technique is the application of direct fuel injection, but 
it is too early to say yet if this is a complete success 
—d - the problem of control has been satisfactorily 
solved. 


in what way foreign practice differs from our 


AIRSCREWS 

At long last aeronautical engineers have begun to pay 
more attention to the business end of the engine. The 
fixed wooden airscrew has adequately but long since 
served its purpose and should surely soon become a 
thing of the past. Commendable progress has now been 
made with the development of variable pitch airscrews 
of different types featuring engine speed control, feather- 
ing, etc. The possibilities of these new airscrews are 
being fully exploited by the engineer in developing the 
various aspects of aircraft operational requirements, 
which has resulted in new and more exacting demands 
on the engine. At the same time, fresh conditions have 
been raised in functional requirements, while owing to 
the greater mass, inertia, and relatively less damping 
properties of these mechanically variable screws, new 
problems have arisen in connection with synchronous 
vibration. Fortunately we have to-day many scientific 
aids to analyse phenomena of this kind and to supple- 
ment the efforts of the mathematical and stress depart- 
ments in steering clear of trouble. 

Experience and research have clearly shown the desir- 
ability of avoiding subjecting the engine and airscrew 
combination to unknown stresses when testing on ground 
beds, arising from forced or synchronous vibration 
effects. Engineers are in consequence working along 
the lines of perfecting hangar test beds which will 
nearly as possible simulate actual flight conditions in 
respect to the elastic and damping qualities of the 
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Fig. 6. Curves showing decrease of engine dry weight (as 
A.M. specification) in pounds per norma! rated horsepower 
and gross horsepower with time. 


mounting on the aircraft fuselage. This is all 
important when it is appreciated that different 
types of airscrews or any other changes sufficient to 
affect the dynamics of the airscrew or engine create new 
combinations requiring investigation and test, to ensure 
that a satisfactory result has been obtained. 


engine 
the more 


ENGINE STARTING AND ELECTRICAL 

SERVICES 

It is fitting that some remark should be devoted to this 
important section. It is inevitable that aircraft of all 
types will sooner or later be as self-sufficient as the 
modern mass-production motor car in respect to engine 
starting and electrical services. The facility for starting 
the engine under any condition even at sub-zero tempera 
tures by simply pressing a button with a system which is 
self-regulating and self-maintaining will become a regular 
feature. This condition can be ensured with no more 
weight than is required on some of the systems that are 
in use to-day. While the cartridge starter operates quite 
effectively, it is considered that the balance of advantages 
is in favour of the electric type. 
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For extreme Arctic conditions some extraneous pre- 
liminary heating may still be required with any starter, 
but the liquid-cooled engine has shown itself in practice 
to be peculiarly adapted to these circumstances by reason 
of its closed cowling and coolant system. 


MATERIALS 

The history of the development of the liquid-cooled 
aero engine is largely the history of the development of 
new or improved materials which have been needed to 
enable full use to be made of each step up in fuel octane 
value as it has become available. 

There is no reason to suppose that future engine de- 
velopment, involving, as it will, increased specific output 
will not be equally dependent on the development of new 
and improved materials, particularly for those parts 
whose loading, whether due to thermal or mechanical 
stresses, is broadly proportional to specific output. Of 
these the exhaust valve, which, in relation to its size, 
has probably had more time and money spent on its 
development than any other single component, is under- 
going continuous improvement, and future development 
is directed towards further improvements in cooling 
coupled with the development of materials which will 
resist the corrosion of leaded fuel and maintain good 
mechanical properties up to higher operating tempera- 
ture. There is a distinct possibility that such a material 
may be a non-ferrous alloy. 

Even with liquid-cooling the specific heat flow through 
the combustion chamber walls is likely to be such that 
aluminium casting alloys with increased strength at 
moderate temperatures will be required. Research into 
light alloys with the maximum strength at elevated tem- 
peratures is being strenuously pursued, and the possi- 


bility of the development of cast pistons in order to make 
use of alloys which are not suitable for forging must not 
be overlooked. 

Increased specific output means greater specific bearing 
loads, and the need for improved bearing materials able 
to operate satisfactorily at the increased loadings without 
the need to increase bearing areas, and consequently 


engine length and weight will be felt. In this respect 
silver lead and also a light alloy material are both in com- 
petition with lead bronze future development. 

The scope for the application of plastic mouldings to 
an engine is limited, but, owing to their light weight and 
ease of fabrication, they will probably be developed in 
the future for covers, and possibly lightly loaded gears. 

The investigation of magnesium alloys is still in its 
early stages, and there is reason to hope that the future 
will bring forth a magnesium casting alloy with increased 
strength at moderate temperatures which would be suit- 
able for crankcases. 


FUTURE DEVELOPMENT 


Nothing stands still. The front-line fighter of to-day 
is the advanced trainer of to-morrow. Relentless increase 
in engine output and aircraft performance with time 
continues always. The largest present-day power units 
are up to the 2,000 h.p. mark. It is well known that 
the Americans have developed engines of both liquid- 
and air-cooled types operating at this power. For both 
civil and military requirements there are demands in 
some quarters for still larger outputs combined, of course, 
with other necessary requirements. 

There would be no difficulty in the liquid-cooled type 
of engine attached to designing and building a much 
higher-output engine immediately based on known and 
successful dev elopment, if the need were sufficient. 
There would, of course, arise the question of develop- 
ing an airscrew to absorb this power. The practice that 
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has grown up with engine makers is to concentrate on 
and develop a very limited number of cylinder sizes 
and to use different numbers of such cylinders i in appro- 
priate geometrical arrangements to produce a suitable 
range of engine sizes. This practice has distinct advan- 
tages since there is far more work as a rule attached to 
developing the cylinder and its essential parts than there 
is to dealing with the problems of any individual group- 
ing, and it rather follows that for still larger outputs the 
tendency will be to increase the number of cylinders. 
Such development, however, must go hand in hand with 
a correlated and definite need on the aircraft side, as 
past experience has shown the uselessness of anticipa- 
ting requirements in this direction. 

For restoring engine power at higher altitude likely 
to be required in the future, the exhaust turbo-driven 
blower should be the natural solution but will require 
some mechanical assistance for providing take-off boost, 
while the higher compression ratio of the blower will 
call for multi-stage and inter-cooler development. Still 
further off, but according with the universal tendency 
to substitute continuous for intermittent and reciproca- 
ting motion, is the development of the internal-combus- 
tion turbine itself, wherein the metallurgist is the Hamlet 
of the play, for without him the play cannot be. The 
exhaust-gas driven turbine, however, is acting as the 
fore-runner for the I.C. unit and will be a useful stalk- 
ing horse for the materials development required. Un- 
doubtedly an I.C. turbine could be built and run to-day 
but only at a wasteful expenditure of fuel due to the 
limit on the maximum temperature of operation imposed 
by the materials available. 


RESEARCH 


Future development of materials has already been 
mentioned, but in this connection it is of great import- 
ance to the progress of the work to ensure the full 
collaboration of the engineering side with the metal- 
lurgist, the chemist and the physicist, so that research 
is on the right lines for engine requirements. 

It is difficult to think of progress without considering 
the suppression of noise. Useful work has already been 
accomplished and put into practice for absorbing and 
damping out this unpleasant form of energy, but military 
and civil interests alike would be served by the reduction 
of noise emission from exhaust and airscrew, if this is 
done without undue loss or addition of much weight. 
There is a ray of hope that may at least point the way 
towards the former object. 

It is greatly to be desired when normal development 
is resumed that far greater attention will be directed 
towards eliminating the fire risk. Such an issue is rather 
obscured at the present time necessarily by the state 
of emergency in which we are working, but there is 
reason to suppose that these risks would not have been 
accepted so casually in the past, and would not be in 
the future for civil and even for military flying, were it 
generally known that development in certain directions 
promises, if not complete immunity, some substantial im- 
provement. Compression ignition and fuel injection with 
safety fuels are referred to in this connection. 

Light engine construction demands the minimum range 
between mean and maximum gas pressure in the working 
cycle, and this has always been one of the biggest factors 
retarding the development of the compression-ignition 
engine. This disadvantage may be overcome in an in- 
direct way in future development. Fuel injection per se 
cannot be said to have received much attention in this 
country, due perhaps to some extent to lack of urge 
resulting from comparative satisfaction with existing 

(Continued on next page.) 
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LIQUID-COOLED ENGINES 


(Continued from page 1) 


induction systems which universally employ the suction 
type of carburettor. The problem of distribution is likely 
to be more acute with pressure carburettors as favoured 
on Continental designs, and it is noteworthy that in cer- 
tain instances these have been replaced by fuel-injection 
systems injecting direct into the cylinder, though this, 
on the other hand, may be for the purpose of using low- 
grade fuels. Be this as it may, fuel injection, provided 
the problem of satisfactory control has been solved, does 
offer an avenue for developing the use of fuels of lower 
volatility, and the future is not unhopeful in this 
direction. 

Finally, with regard to methods of research, these have 
for some time been developing on highly analytical lines, 
the tendency being to develop apparatus of extreme 
sensitive and selective capacity capable of recording 
phenomena far beyond the power of human observation. 
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In this class of work the engine indicator, which is a 
pressing need, has come in for a lot of attention, but 
the world is still waiting for the most practical and reli- 
able type of instrument. 

When this arrives, the engineer will leave a hole in his 
cylinder to use it. 





Next Thursday in fit 


MR. A. H. R. FEDDEN, 

Chief Engineer of the Bristol Aeroplane Co., Ltd., 
and President of the Royal Aeronautical Society, on 
WAR 
and the 
DEVELOPMENT of the AERO ENGINE 


A definite order for “Flight’’ should be placed with news- 
agents to ensure a regular copy. 


COMMERCIAL AVIATION 


“4. Viator”? on Some of the Advantages of Being “ Yellow” : The 
Threat to the British Terminal Aerodrome 


HE whole K.L.M. fleet on the line to England is 
now bright orange colour, with registration letters 


and national identity in black. I cannot say that it 
improves the appearance of our old friend, the silver D.C.3, 
but it has very definite advantages. Orange is a colour 
which shows up better than most in all manner of weather 
conditions. Moreover, certain high-flying ‘planes of one 
of the belligerents are silver and blue, according to report. 
Nobody wants to be mistaken for one of these. 

Other neutrals have not yet followed the lead of K.L.M. 
in painting their aircraft orange, but they would be well 
advised to do so for a silver machine glimpsed over- 
head by the skipper of an allied tramp steamer may well 
be reported as an enemy aircraft. Indeed, that has hap- 
pened on one occasion at least, whereas once it became 
generally known that all neutral commercial aircraft were 
orange without exception, no such difficulty would arise. 
Besides, it eases the difficulty of a fighter pilot encounter- 
ing a bomber-size aeroplane rather suddenly. His slogan 
should be ‘‘ Orange is O.K.”’ 


Not Scared 


I hear that Radio Hombog has been at it again, rather 
foolishly and thoughtlessly, threatening to bomb our civil 
aerodrome from which three neutral air lines and prac- 
tically no British lines operate. Actually, Radio Hombog 
gave the exact date and time for this minor Blitzkrieg, 
but, like the major one, it did not materialise. Almost 
one was disappointed because the defences in the vicinity 
might have had a word to say in the matter, and our own 
little A.R.P. scheme could have been tried out. I often 
wonder if these comic little announcers of the Barbaric 
Front, some of them degenerate Englishmen of the 
“guilty but insane ’’ type, who chose Germany rather 
than Broadmoor as a permanent home, think that they 
scare their countrymen with all their half-wit verbiage? 
One can understand poor, frantic little Goebbels, ever a 
bad psychologist, racking his wizened carcass with spasms 
of hate and hoping someone will worry, but these rene- 
gade English must laugh up their sleeves unless they are 
quite mad. 

Commercial loads continue to be extremely good on all 
routes, and public confidence in wartime air transport is 


steadily growing. On some liaes to the Continent it is often 
difficult to carry the loads without extra machines, and 
quite a number of ‘‘ specials ’’ have been flown. 

It is an interesting spot, is our cosmopolitan airport, in 
wartime. The other day I was one of four at a table before 
the departure of the Dutch and Belgian air liners. Our 
nationalities were British, French, Dutch and Swiss, and 
nobody thought much of Hitler and his Thugmeisters. 
Several good but unprintable stories were told about the 
Nazis, most of them by the two neutrals present. 

At first sight it is something of a shock to find passengers 
travelling out of England on German passports, but one has 
to remember that these are decent Germans who left a 
country unfit for intelligent folk to inhabit, or who were 
driven out for failing to contribute handsomely enough to 
the Hermann Goering Personal Winter Relief Fund which 
has doubtless kept that personage fat for several winters, 
whilst other and better Germans grew thinner. 

A. VIATOR. 


Trans-Canada Air Extensions 


RANS-CANADA AIR LINES have introduced a morning 

service from Toronto to Ottawa and Montreal, planes tak- 
ing off at 8.0 a.m., reaching Ottawa at 9.45 and Montreal at 
10.45 a.m. The morning plane out of Montreal departs 8.30 
a.m., reaching Ottawa at 9.20 and Toronto at 11.15. 

A further revision of the Trans-Canada Air Lines’ time- 
table cuts down the stay at North Bay, Ont., westbound, by 
25 minutes. The transcontinental plane continues to leave 
Montreal at 9 p.m., but now reaches Vancouver at 11.10, 
Pacific time, the following morning, instead of 11.35. On 
the projected extension of the service from Montreal to the 
Atlantic seaboard, as was the practice on other preparatory 
flights, mail and express has been carried on daily survey 
flights between Montreal and Moncton, N.B. Letters were 
picked up at random from the ordinary mails and transported 
at regular rates. A complete air mail service is expected to 
link up Montreal and the Maritimes by the early summer of 
1940. 

The chain of radio-beam stations across Canada for the 
guidance of the trans-Canada aircraft has been completed. 
Scoudouc, N.B., beam station is now ready for use on the 
eastern extension. 
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FRENCH TRANSATLANTIC PLANS 


HOUGH no details of its performance are available, it has 

been learned that the first of France’s four new six-engined 
flying boats for Transatlantic mail service, and the only one 
which will definitely be completed, has made its first trial 
flights during the past few weeks. It is the 40}-ton Cams 161, 
built by the nationalised firm which used to be the Potez con- 
cern, and precede: by the approximately one-third size Train- 
powered flying scale model. 

The others, of which there were to be three of 60 to 70 
tons loaded weight, were intended for passenger service start- 
ing in the spring of 1941. They have been abandoned for the 
duration of the war. 

Air France Transatlantique and the French Air Ministry are 
very well aware of the danger of letting all their Transatlantic 
activities slide while the war is in progress. They are already 
well behind the United States and also behind Great Britain, 
and complete cessation of their work would find them at the 
end of the war with very long leads to make up against their 
rivals. 

Hence if the French Parliament (which must decide this 
month whether or not to foot the bill) approves, a mail ser- 
vice to the United States will be started in the spring. 3e- 
sides the new boat, three substratosphere four-engined 24-ton 
Farman landplanes will be used, as well as an American fly 
ing boat, which it is now tentatively intended to order rhe 
plan to buy an American boat is a revival of a pre-war hope 


Helsinki Cut Off 


WING to recent events in Finland, the weekly air ser- 

vice from this country now runs only as far as Stock 
holm, the link between Stockholm and Helsinki having been 
discontinued. 


Director-General of B.O.A. 


A! the first meeting of the British Overseas Airways Corpora 
tion, held on December 1, Mr. Walter Leslie Runciman 
was appointed chief executive member, with the title of Direc- 
tor-General. The other members, it will be recollected, are 
Sir John Reith, chairman, and Mr. Clive Pearson, deputy-chair 
man. 


Airlines in New Zealand 


LL the aircrait owned by Union Airways and. Cook Strait 

Airways, with the exception of the Lockheed airliners 
owned by Union Airways, are being taken over by the Govern- 
ment for training personnel of the Royal New Zealand Air 
Force. It is expected that the Lockheeds will be used to main- 
tain some skeleton services. 

This will put a stop to the progress reported for the last 
year, Since 1934 the mileage of regular airlines has increased 
from 265 to 2,016 miles, while aircraft-mileage is now up to 
1,574,000 miles Annual number of passengers carried is 
310,000. 


Isle of Man Services 


ESTRICTED services between the Isle of Man and Liver 
pool were put into operation on November 20. In spite 
of the increase in fares, made necessary by the rise in opera 
tional costs, traffic has been exceptionally good. The service 
runs twice daily, on weekdays only, with arrivals at the 
Adelphi Hotel at 9.45 a.m. and 1.45 p.m., and at Lime Street 
Station five minutes later in both cases Under present re 
strictions it is not possible to give the times of arrival and 
departure of the aircraft at the aerodrome Departures from 
Lime Street Station are at 8.45 a.m. and 1.50 p-m., and trom 
the Adelphi Hotel five minutes later. 
Owing to the restrictions controlling 


the movements of per 


sons at the Liverpool airport, air passengers will only be 
allowed entrance and exit when travelling in the road trans 
port vehicles provided by Isle of Man Air Services, Ltd 


Friends of passengers cannot be admitted. 

The single fare is 37s. 6d. and the return fare 65s. Children 
are carried at reduced fares. Each adult passenger is allowed 
25lb. of luggage free. Any excess is charged at the rate of 
34d. per lb. Freight is carried at the rate of 3}d. per Ib., 
with a minimum charge of Is. 6d. 

It might be pointed out that passengers are not permitted 
to carry cameras on these services 


f finding one already complete and for sale in the United 
States. An Air France Transatlantique mission was actually 
in America with this intention in mind, but only two or three 
days after it arrived the imminent outbreak of war forced 
its recall and the temporary shelving of the plan. One oj 
the three Farmans is the one which recently made the high 
altitude flight from France to Brazil and back. Since they 
take off with dithculty when loaded up to. 24 tons, the mip). 
mum weight at which enough fuel for an ocean crossing cap 
be carried, the company’s engineers are considering the possi. 
bility of adopting refuelling in the air until larger planes and 
larger engines are available. One of Air France l'ransatlan 
tique’s engineers may come to England shortly in order ¢ 
get information on Imperial Airways’ air refuelling activities 

A civilian version ot the 30-ton four-engined experimenta 
Sikorsky patrol bomber appears to the French line as the most 
quickly available suitable American boat. The U.S Navy. 
for which the type was built, has apparently lost interest in 
it as there have been no repeat orders; and the Sikorsky 
division of United Aircraft has been anything but busy of late 
A similar Consolidated plane is also attracting interest, but it 
is felt that, even if one of this type could. be obtained, de. 
livery would be slower. Boeings are out of the question 
Even if there were no other considerations, the Pan American 
order for six takes precedence over any French order, and 
delivery would not be for nearly two vears. 


ing 


DC4 for Japan 


HE Douglas DC4 has been sent t Japan. Getting th 


outsize in aircraft aboard a normal size ship necessitated 
extensive dismantling. 


Flight to Estonia 


oe , 
N?! another refugee movement, but Air Regulations Hand- 
4 book No. 9, on regulations affecting international flight 
to Estonia We have received this book, covering all on¢ 


must know, such as permits and passports, entry and exit 
Customs and corridors. Air Ministry, price 6d. ; 


Thurso Included 


“TSHURSO has been added to the list of airports from which 

permit will be issued for journeys to the Orkney Islands 
stated a War Office communique issued recently. Aberdeen 
Inverness and Wick airports are already included in the list 
rhe counties of Orkney and Zetland are now a protected area 


Japanese Link with Europe 


N agreement was concluded recently between the Japanese 

Government and Thailand (Siam). The Japanese Airways 
Company will open an air service to Bangkok next February 
rhis will link Japan via the British Empire air service to 
\ustralia and Europe. 


Distinguished Clipperers 
MONG the passengers on the American ( lipper flying be 
- on its latest flight from New York to Europe, were M: 
James Fairbairn, Australian Minister for Civil Aviatior rd 
Capt. H. H. Balfour, British Under-Secretary of State for Air 
They had been attending the conferences in Canada about the 
great training scheme 


Australian National Airways 
A N A.N.A. Douglas DC2, Pengana, crashed lately at ¢ 











River, near Mascot, Sydney, immediately afte 

off. Though about half the passenger seats were full and the 
aeroplane was extensively damaged, none of the passengers 
were hurt rhis still further reduces the A.N.A.-A. of A. all 
metal fleet At full strength before Kyeema crashed in 1938 
it consisted of four DC3s and four DC2s The convers “of 
the DC3s into a camouflaged reconnaissance flight statione 
it Canberra leaves the company verv few of its Americar 

with which to carry on its airline services 


R.-R. Service Allowances 
R' ILLS-ROYCE, LTD., are making allowances to all those 


of their emplovees who have joined the Services (in all 
about 500). The allowances are graded according to whether 


a man is single or married, and according to the number 0! 


years he has been in the employ of the company. 
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HIS guide, which is annuclly 
compiled by ‘* Flight,” 
has been arranged alphabeti- 
cally for ease of reference. 
The work of over 400 
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A.B.C. MOTORS, LTD.—Designers and manu 
facturers of internal-combustion engines; aux 
iliary power units for generating, pumping and 
air compressing; aeronautical and precision «t 
gineers, and approved contractors to the 
Admiralty, War Office and Air Ministry. 

A.C. SPHINX SPARKING PLUG CO., LTD. 
AC sparking plugs; fuel gauges; rev. coun 
ters; air intake cleaners and flame arrestors; 
liaphragm-type fuel pumps; radiato 

ts; oil-pressure indicators ind 
switehes; A.G.S. parts; small presswork 

ACCLES AND POLLOCK, LTD.—Makers «of 
steel, alloy steel and stainless steel tubes to 
aireraft specifications. Specialists in manipula 
tion of tubes and welding into complete strur 
tures; special finished oleo-leg work; cylinder 
and plunger tubes for all hydraulic, electraul 
and airdraulic systems. Capillary and sma 


tubes 


ADAMANTS ENGINEERING CO., LTD. 
Adamant sparking plug testers to Air Min 
istry contract, visible and safe testing under 
high and regulated pressures; general machin 
ing; jig ind fixtures especially for engines; 
Marles steering gears for motor vehicles 

AERASPRAY MANUFACTURING CO., LTD. 

Air compressors of advanced design and suit 
able for all purposes; machines single or two 
Stage, air or water-cooled. Complete dope-shop 
installations and fume exhaust systems. Aera 
spray guns (fast working and fine atomisation) 
for gravity, suction or pressure feed New 
Aeraspray high pressure two-stage portable 
compressing plant for aircraft servicing. 

THE AEROGRAPH CO., LTD.—Inventors and 
pioneers of spray painting. De Vilbiss-type 
MBC spray gun for high-speed application of 
dopes, synthetics and lacquers Range of port 
able plants for one, two or three operators, 
suitable for maintenance painting of buildings 
on aerodromes. Type PW-1 petrol driven plant 
widely used for aerodrome and camouflage work. 

AEROLEX, LTD.—Detail work for aircraft 
and gauge work for various Government 
departments. Tooling and machining of bomb 
beam, assembly of bomb carriers, oleo pumps 
and fittings for Wellingtons. All types of 
precision work, components, tool making, jig 
and gauge work. 

AERONAUTICAL ACCESSORIES ASSOCIA- 
TION.—Export agents to Korect Depth Gauge 
Co.; Self-Priming Pump and Engineering Co.; 
R. B. Pullin and Co.; Aero Piston Ring Co.; 
Superflexit; John Hall and Sons; Keelavite 
Co.;: Ernest Lake Exporters of all aeronau 
tical materials, equipments and accessories; 
Resident representative in The Argentine, Aus 
tralia, Belgium, Brazil, Bulgaria, Canada, Den 
mark, Estonia, Greece, Holland, Hungary, India, 






Italy, Latvia, Lithuania, Norway, Portugal, 
South Africa Sweden, Switzerland, Yugo 
Slavia 


AERONAUTICAL & INDUSTRIAL SERVICES 
(SOUTHAMPTON), LTD.—Agents for Aeronca 
aircraft Aircraft, components and aircraft 
Register for all aviation personne! 





equipment 


























(Above) 


A first-class example of 
precision gear manufacture as applied 
to aircraft. These gears are part of 


made by 
Hudd.) Ltd. 


epicyclic mechanism 
David Brown and Sons 


THE AERO PISTON RING CO., LTD.—High 
quality piston rings for internal combustion 
engines of all types; sole manufacturers of 
Aero Controil and Multivent oil control rings 


AEROPLASTICS, LTD.—After cighteen 
months’ experiment have produced Aeroplasti« 
Grade I, a synthetic resin mouldable plasti 
method, for use as a replacement for light 
alloys. Components made inclade; tail planes 
pilot’s seats, handwheels, engine covers, fillet 
caps, spinners. Finished components moulded 
complete with littl subsequent machining 
Method lends itself to use of semi and unskilled 
labour aml to alleviate possible shortage of 
light alloys. 


A.G.S., LTD.—Stainless steel 
Manufacturers of A.G.S. parts 
nuts and bolts, 


specialists 
particularly 


AIRCO, LIMITED.—Aviation factors 


aircraft 


and engine sales. Sole representatives in 
Great Britain for B.G. plugs and accessories 
Interavia, T.1. ignition screening harness, H.B 


type oil and petrol couplings. 


AIRCRAFT COMPONENTS, LTD.—Dowty in 
ternally sprung wheels; undercarriages and tatl 
wheel units—retracting and non-retracting ; com 
plete hydraulic systems; high-pressure and high 
delivery power-driven pumps; control valves 
direct and remote operated; automatic pressure 
and flow cut-out valves; retraction jacks for 
undercarriages, flaps and bomb doors; electrical 
warning systems, indicators, buzzers, switches, 
ground maintenance equipment, inflation pumps. 


AIRCRAFTINGS, LIMITED.—Petrol cocks, oil 
cocks, vacuum and air cocks, non-return vaives, 
pressure-reducing valves, jettison valves and 
equipment, petrol filters, oil filters, petrol tank 
sumps with built-in cocks, oil tank sumps with 
built-in cocks, collector boxes and aircraft in 
stalled refuelling equipment, priming and supply 
pumps. 


AIRCRAFT MATERIALS, LTD.—AIl metals 
and alloys, ferrous and non-ferrous, to Air 
Ministry, D.T.D., and British Standard specifi 
cations, in round, hexagonal and flat bar, sheet, 
strip, tube and wire A.G.5. parts, including 
fuel supply components, parachute details 
shackles and fork joints “Cup” and “ pop” 
rivets in steel and alloys Riveting tools, in 
cluding automatically fed holding-up dollies 
and pneumatic guns, 


AIRCRAFT PRECISION, LTD.—Specialising 
in production of press tools and large assembly 
jigs. Contracts in hand for nearly all well 
known aircraft and engine firm 


ancillary firms is reviewed. 
On application to * Flight *’ 
the addresses of the firms 
enumerated will be supplied, 
or communications, addressed 
care of The Editor, will be 
re-forwarded to the right 
quarter. 


AIRPORTS, LTD.—Acrodrome owners; civil 
ana military airecratt operators; approved aa 
operators of elementary and reserve fiving 
training schools at Gatwick and Gravesend; ap 
preved under A.M.705 tor manufacture of air 
craft parts and components and at present carry 


ing out contracts for many large firms. Special 
ists in manufacture of details and sub-assemblies 
in cluminium, Duralumin, stainless steel, mild 


steel, and M.G.7 in sheet and tube Having 
their own tool room, the tooling and production 
is under one roof, 

AIRSCREW CO., LTD.—Designers and manu 
facturers of wooden fixed-pitch airscrews; blades 
for all types of v.p. airserews; high-strength 
compressed and impregnated wood; fans for ven 
tilating and cooling purposes; approved by Air 
Ministry and Air Registration Boards 

AIRWORK GENERAL TRADING CO., LTD.— 


Aircraft and engine overhauls and repairs; air- 
craft epainting; wireless night-flying equip- 
ment and auxiliary fuel tank installations; air 
craft metal details and assemblies; timber work: 
fabric covering and doping; aircraft fuel and 
oil tanks; sheet-metal work; metal spraying and 
stove enamelling; anodic and heat-treatment; 
sand-blasting and normalising; capstan, milling, 
shaping, bending press tool and automatic 


machin work Full Air Ministry 
Marine section 

AIRWORK, LTD.—Operators of clementary fly 
ing, training and air observer navigation schools 
on behalf of the Air Ministry Buying and 
shipping agencies undertaken for overseas avia- 
tion compani.es 

ALBION DROP FORGINGS CO., LTD.—lDrop 
forgings in carbon and alloy steels and non 
ferrous metals for aircraft, aero engines and 
automobiles 


ALDIS BROTHERS, LTD.—Al! optical sight 
ing devices for aircraft including signalling 
lamps, camera aiming sights and machine gun 
sights 


GEORGE H. ALEXANDER MACHINERY, 
LTD.—G.H.A. Do-All time saving machinery. 


Sawing and filing machines. 


EDGAR ALLEN AND CO., LTD.—Alloy con 
structional steels to Air Ministry specifications 
in bar and sheet form; tool steels and cutting 
tools in high-speed steel and tungsten-carbide ; 
stainless steels; heat-resisting steels; manganese 
steel skin shoes; steel castings, cutters and 
reamers: twist drills, files; permanent magnets 
and magnet steels; electrically butt-welded cut 


ipproval. 


ting tools; centreless ground bars 
ALLTOOLS, LTO.—Desicners of jigs, fix 
tures and complete tooling layouts. Special 


ists in steel fabricated fixtures 


ALUMINIUM UNION, LTD.—Largest distr 


butors of aluminium in British Empire Al 

minium supplied in all commercial forms to 
aircraft industry, including Alclad ingots 
castings, forgings, paint pigments. Offices i 
Montreal, Buenos Aires, San Paulo, Shanghai, 


Osaka and South Africa. Technical and pra 
tical data available 








468 


Aircraft Components and Materials (Contd.) 


pier 








Avery landing wheels are complete 

with their hydraulic brake mechanism. 

The drawing shows a flat-base rim 
type of wheel. 


AMAL, Ltd.—Manufacturers of flowmeters, 
jet-calibrating machines, fuel pumps, pressure- 
regulating valves, non-return valves, flame traps, 
thermometer oil pockets, filters, contro! joints, 
cowling fasteners. 


JAMES ARCHDALE AND COMPANY, LTD.— 
Radial vertical- and multiple-spindle drilling 
machines; plain horizontal and vertical milling 
machines; thread-milling machines; suitable for 
producing aero components, airframe sectiona. 


ARENS CONTROLS, LTD.—Specialists§ in 
mechanical remote control installations, 
adapted to engine, flying and indicator controls, 
petrol cocks, flaps and landing lamps. 


WILLIAM ASQUITH, LTD.— Machine tools for 
aero engine and airframe manufacture, includ- 
ing profiling machines, wing-spar drilling 
machines, taper hole boring machines for vari- 
able-pitch propellers, keyway-cutting machines, 
standard radial and vertical drilling machines, 
special multi-spindle machines. Sole representa- 
tives for the British Isles: Drummond (Sales), 
Ltd. 

AUSTER, LTD.—Windscreens; sliding, fixed 
and hinged windows and lights; fabricated com- 
ponents; airscrew, gun and engine covers; 
gunners’ hoods; tilts; radiator muffs; sliding 
roofs. 

AUSTIN REED, LTD.—Military and civil 
tailors. All types of aviation clothing. Avia- 
tion accessories. 

AUTO KLEAN STRAINERS, LTD.—Auto- 
Klean and Lolos self-cleaning petrol and oil 
filters for all sizes of aero engines. Suction, 
pressure and scavenge filters, either as com- 
plete units fitted into pipelines or as elements 
built into engines. Fine mesh filters for test- 
beds and special filters for the protection of 
hydraulic control systems. 


AUTOMETRIC PUMPS, LTD.—Compressors, 
vacuum pumps. Hydraulic motors, refrigerator 
compressors, self-priming centrifugal pumps. 
Special designs of positive displacement pumps 
for viscous oils. Particular field is servicing of 
heavy grades of lubricating oils for air-cooled 
aero engines. 

AUTOMOTIVE ENCINEERING CO., LTD.— 
Petrol and oil engine pistons; Seeger retaining 
rings Gravity, sand and die-castings in non- 
ferrous alloys. Collets, teed fingers and circular 
form tools for automatic and capstan lathes. 

AUTOMOTIVE PRODUCTS CO., LTD.—See 
under Lockheed hydraulic aircrait equipment. 

AVERY EQUIPMENT, LTD.—Avery aircraft 


wheels and brakes; Avery self sealing coupiings. 


w AND T. AVERY, LTD.—Avery Schenck 
dynamic balancing machines, 

AVIATION CORPORATES, UTD.—American 
equipment. Weatherhead high and medium 
pressure flexible tube assemblies and tube fit 
tings Cannon Electric Development electric 
fittings. U.S. Gauge precision’ instruments. 
Electric Speciality generators and dynamotors. 
Cook Paint and Varnish enamels and finishes 
Northill plant. larvey machine welders. All 
acecssorices 

AVIATION DEVELOPMENTS, LTD.—Special 
ists in blind riveting; Chobert system; A.V.R. 
patent sheet grippers; inspection doors, cowling 
clips, turned parts; comprehensive equipment 
for Government factories in Canada and Au 
tralia 

AVIMO, LTD.-Accessories for aero gines: 
carburettors, starters, flame traps, sand traps, 
screened harness. Accessories for aircraft: high 
pressure pipe couplings, electically heated pres 
sure heads, oxygen equipment, control dampers. 
British manufacturing rights for all Bronzavia 
products 


BALDWINS LIMITED.—Sheets of all types 
for aircraft work to A.1.D. inspection, includ 
ing Specifications 3.84, 3.8.8, 3.8.20, DTD.12B 


Admiralty TFB.4 and TFB.5 B.S.S. specifications. 
Silicon sheets and stampings for electrical pur- 
poses; auto body sheets, tinned sheets, Tin 
Terne sheets and tead-coated sheets. 


BARBER AND COLMAN, LTD.—Shakeproof 


thread-cutting screws and lock-washers. 


we. BARBOUR AND SONS, tTo.— 
‘Sphinx ” quality machine linen thread for air- 
craft work; threads, cords and twines to air- 
craft specifications 3F31, 3F32, 3F34, 4F35, F54. 


BARNET INSTRUMENTS, LTD.— Patent hoost 
gauges and air, oil, fuel, suction and pressure 
gauges for aircraft; all types of pressure gauges 
for ground equipment; gauges and regulators 
for oxy-acetylene welding; pressure-gauge test- 
ing equipment 


BARROW HAMATITE STEEL CO., LTD.— 
Steel for the aircraft industry to War Office, 
Admiralty and Air Ministry tests and speci- 
fications. Bars supplied normalised, heat- 
treated and tempered. 


BAXTERS (BOLTS, SCREWS AND RIVETS), 
LTD.—Rivets of all types, skin, solid, dimple, 
semi-hollow, hollow, taper stem and pop. One 
of the largest producers. Millions made every 
hour 


B.B. CHEMICAL CO., LTD.—Manufacturers 
and distributers of Bostik industrial adhesives 
and sealing compounds, as used for all adhesive 
purposes in aircraft construction. Each grade 
specialised for particular purpose, thus: No. 
292 for glazing, No. 292c and No. 325 Primer for 
sticking rubber and fabric to metal; No. 292c 
for sticking rubber and fabric to wood. 





BELLING AND LEE, LTD.—Interference sup- 
pressors, mains filters, etc.; ignition suppres- 
sors for vehicles; plugs and sockets, terminals 
and other electrical connections; fuses and 
fuse-holders; lightning arresters, telephone 
parts; aerial equipment and feeders. On A.I.D. 
list. 

BELLMAN HANGARS, LTD.—Contractors 
for aeroplane hangars. 


BELL’S ASBESTOS AND ENGINEERING, 
LTD.—Bestobell Air Ministry pattern fire-fight- 
ing clothing; asbestos suits, helmets, gloves and 
hoots; isolation screens for hangars and parks; 
specialists in insulation of all types of cabin- 
heating appliances; coloured asbestos fabrics for 
upholstery; sound- and fire-insulating materials 
for engine and cabin bulkheads. 








Anti-vibration tnread-cutting screws 

and lock washers are handled by 

Barber and Colman under the trade 
name of ‘‘ Shakeproof.’’ 


BENDIX, LIMITED.—Brakes, differential gear 
and controls, mechanical, pneumatic and 
hydraulic; constant-velocity universal joints; 
vacuum control gear; brake-testing machines; 


centro! cables 


JAMES BERESFORD AND SON, LTD.— 
—Patent self-contained lightweight pressure 
aircraft W.C.s, pedal operated, as supplied to 
the Air Ministry; folding and swing wash-basins, 
weight as w as 7 Ib. each; urinal equipment, 
light hollow stampings; circulating pumps; 
valves; self-closing cocks; flushing tanks and 
general sanitary equipment. 


THE BESSBROOK SPINNING CO., LTD.— 
Bessbrook linen, Aero fabri Manufacturers of 
all classes of linen goods from raw flax to 
finished cloth. Suppliers to leading aircraft con- 
t Government contractors 


JOSHUA BIGWOOD AND SON, LTD.—Incor 
porating The International Unicalor Co.; manu- 
tacturers of rolling-mill equipment for sheet, 
bar and tube mills; bending, straightening and 
forming machines for aircraft materials; manu- 
facturers of underfeed automatic coal stokers 
and heating stoves 


T. M. BIRKETT AND SONS, LTD.—Non- 
ferrous castings in all metals, chill-cast phos- 
phor bronze rod, machined bushes, all to Air 
Ministry specitications 


BIRMABRIGCHT, LTD.— Aluminium magnesium 
alloys having exceptionally high resistance to 
corrosion, in sheet, strip, extrusions, tubes and 
ract nge 
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BIRMETALS, LIMITED.—Manufacturers ot 
normal and coated aluminium sheet extruded 
and drawn sections, bars, tubes and wire is 
the high tensile and corrosion-resisting aly. 
minium alloys. Comprehensive range 0 
wrought elektron magnesium alloys 


THE BIRMINGHAM ALUMINIUM CASTING 
(1903), CO., LTD.—Acivanced processes for the 
production of castings in light alloys. Sand 
castings for crankcases, superchar Casings 
and carburettors, gravity die-castings and pres. 
sure die-casting, made possible by present large- 
scale production. Process applied to small and 








medium castings in aluminium and elektrog 
magnesium alloys; latest heat-treating plant 
and equipment for surface-protection treat. 


ments; approved for radiological A.1.D. exam. 
ination; employs X-ray plant in investigating 
development of castings. 


BIRMINGHAM BATTERY AND METAL 60, 
LTD.—Manufacturers of copper tubes to all 
specifications, and as supplied for Empire flying 
boats; brass radiator sheets; copper and brags 
sheets and strip 


BIRMINGHAM ELECTRIC FURNACES, LTp, 
—Electric- and gas-fired heat-treatment furnaces 
for ferrous and non-ferrous metals neluding 
nitriding furnaces and furnaces for the heat. 
treatment of aluminium alloys, tools; direct 
and indirect arc melting furnaces for steel, iron 
and non-ferrous alloys. 


BIRMINGHAM TOOL AND GAUGE CO., LTD. 
—Manufacturers of milling cutter reamerg 
(both special and standard) and gauges; pre 
cision component machining; precision bench 
milling machines, precision arbor press« 
manufacturers of Hounsfield Tensometer 
testing machine. 


BLACK AND DECKER, LTD.—Portable elee- 


tric tools for aircraft constructior engine 


5; also 





tensile 


building and reconditioning. win. Hornet and 
3in. Holgun drilis for airframes, including No. 
8 adjustable clutch screwdrivers Torsimeters 


(form of adjustable clutch screwdr r lie 
grinders portable grinders, sanders, polishers 
and saws; Valve Master refacer and Vibro 
Centric valve seat grinder; carbon removing 
tools of tempered steel wire. 


BONEHAM AND TURNER, LTD.—T’recision 





engineers and makers of jig bushes, hardened 
and precision ground; tool room dowel pins; 
press tools; light metal stampings; general 


machining and grinding. 


D. H. BONNELLA AND SON, LTD.—Mane- 
facturers of Bonnella aircraft electrical equip 
ment and accessories to Air Ministry design. 
Switchboxes, dimmer switches, terminal blocks, 
lamps, accumulator cut-outs, ete. A.G.S. parts 
Nos. 1,500 upwards; moulders in bakelite from 
moulds made in own works; turners in all 
metals, wood, ivory, ebonite. Sole selling agents 
for Handley Page electrical bomb release gear, 


BOSCH, LIMITED.—Al! electrical equipment, 
including sparking plugs, magnetos oils, 
dynamos, windscreen wipers and searchlights, 


BOULTON AND PAUL, LTD.—Steel-framed 
hangars, buildings, factories, erectin 8 
training schools, both for home and export, and 
as already carried out for most of the leading 
aircraft concerns in the country. 


BOWDEN (ENGINEERS), LTD.—Bowdener 
general control cable assemblies, including tail, 
rudder and aileron trim controls; parachute 
flare release controls; cabin heater and land- 
ing light controls; Bowdenex landing wheel 
brake control, assemblies and connectic in- 
terconnecting assemblies for boost controls, 
carburettors, airscrews. 














Wireless and inter-cockpit communi- 

cation are important aircraft com- 

ponents. These are S. G. Brown 

headphones (Type A). This firm also 

make small earpieces for insertion in 
flying helmets. 
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J. R. BRAMAH AND CO., LTD.—Aircraft 
all kinds, engine cowlings, 




































































































rers setal work of 

oxtruden oa ankle cuffs, tail plane fillets, spats 

Wire ip ammunition es, chutes, Spinnings up to 

ag aly s4in. diamet: ther in the rough or finished, 
ge ig any materi: 

SRAYSHAW FURNACES AND TOOLS, LTD. 

—Specialist= n salt baths and fusible salts for 

ASTING aircraft metals and alloys; manufacturers of 

for the ll types of furnaces suitable for forging, melt 

Sand ing. carburising, tool hardening, tempering and 


4 ee other heat-t tment processes, using town's 


gas, fuel oil or electricity as the heating 


all and medium. 
t BRETT'S PATENT LIFTER co, tTo.— 
manufacturers of B rett steam, 





1 tees 
- = : and friction drop hammers, 
exam. presses, furl toard hammers. Complete 
igating drop forging and smithy equipment. Petrol 
, riven industrial trucks 
BRIAN ALLEN AVIATION, LTD.—Suppliers 
\L CO, of all types aircraft, new and used. Sole 
to all English di- utors of Stinson aircraft. Dis 
flying tributors for the South of England for Tipsy 
1 brass ireraft. All types of aerial photography. 


warveee ALUMINIUM CO... LTD.—Virgin 
LTD aluminit wninium alloys to Air Ministry 





























irna¢ —— ngots, notched bars, sheets 
luding strips, circles, matting, drawn and extruded 
‘han sections; burs, rods, tubes, wire, rivets, et« 
Pv: b 4.35 free-cutting aluminium alloy. “ Brytal” 
‘— luminium reflector process. 
: BRITISH ANODISING, LTD.—Sheppard and 
Bengough pp! sses. Prevent corrosion of 
, LTD. aluminium and its alloys. Matt or polished 
amerg finishes in silver grey, black and colours. Highly 
; pre- nflective finishes. Anodised printing. Black Weldi bh . . f . . 
bench fnish on L33 castings. A.1.D. approved elding the engine mounting of an Armstrong Whitworth Whitley bomber with 
; also BRITISH ANZANI ENGINEERING CO., LTD. British Oxygen company’s equipment. 
tensile —Engine manufacturers and experimental en 
gineers. Des d and produced just prior to 
ths war al type of engine for light air 
elec- craft. Now et cage ~ * Air Ministry contracts systems, electro-pneumatic rams for operating cabs for ground services; patent refrigerated 
— and sub-cont F : flaps, and hydraulic valves for automatic tem photographie vehicle bodies, all-metal doutl 
an perature control through medium of the air shell insulated construction, complete with 
z Xo. "BRITISH CELANESE, o- poo gy ne craft hydraulic system. electrical equipment, stainless steel sinks and 
— Novelion clear sheeting for cut panels and THE BRITISH THOMSON-HOUSTON co. "‘''!* 
ishere formed parts; aeroplane dopes, tautening and LTD.—Electrical equipment for aircraft produ DAVID BROWN AND SONS (HUDD.), LTD. 
Vibro identification; camouflage lacquers tion; magnetos; clectric starters; compre s Worm gear units for chassis emergency re 
oving THE BRITISH ENGRAVING AND NAME- for Use with air starters, alr brakes, as lease; camshaft worm gears epicyclic gearing 
PLATE MFG. CO.—Calibrating. dividing and starters; electrical equipment for wind tunnels; for gun mounting turrets; rotor driving gears; 
engraving of any apparatus supplied by con lémm. sound reproducers for training purpose engine and supercharger gears. General pre 
rision tractors. Instruments, such as navigating in sound amplifying equipment for announcements ision gear manufacture 
iened struments, ma up to contractors’ drawings. well Sying eee Masda ony ee HENRY BROWNE AND SON, LTD.—Sestrel 
pins; Any type of engraving on metal or plastic sur ng coe” aeroplane cabins, and flood-lghtin tireraftt’ instruments built in enlarged and 
neral faces \.1.D, suppliers and Government con acrodromes. modernised factory. Compasses supplied to air 
tractors. BRITISH TIMKEN, LTD.—Tapered roller fore ind commercial airline Sestrel P4 com 
' BRITISH INSULATED CABLES, LTD.—Air bearings, including stainless steel bearings for passes used by Clouston and Ricketts on New 
anu craft cables to Air Ministry specitications amphibian aircraft Light section bearings 1 Zealand flight 
= mamietarere Of aluminium and aluminium alloy ny a ane J non adjustal le _ tw BRUNTONS, LTD.—Streamline wire: tie rods 
ocks, sections al vis, and aluminium sheets and row nek eo roller bearings for recdwu fon Re re Beacon Grainy cables and fihines Ser aivereth: 
neste W : ng Bare copper strand, wire, strip and parallel roller bearmngs. Deep-groove ball — to A.M. and B.S. specifications; steel wit col 
om rod, flexible bonding conductors in braided ings Timken wear and lubricant-testing rolled strip in mild, carbon pen ce gy or nen 
all copper, cottor and silk-covered wires, enamelled machine st ; wire rope; cold-drawn finished ahenie andl 
ents pan ge pane pds one ney mage: Tee Bye BROCKHOUSE ENGINEERING (SOUTH- = shafting in rounds, squares, hexagons and flats; 
pear, factory eq pment cables; paper ee ons for PORT), LTD.—General machining, gear-cutting special-scetion steels, stainless steels: turbine 
aes amd’ veaiticns cei a gpa ~ and grinding of aircraft and aero-engine con boba carbon, high-speed and stainless-stec | 
ent, re . ne emg ; aed ’ we oe welder ponents in all metals Airframe ont metal drill rods; manufacturers of Haig | aternating 
oils, : “ a” } eae ma aime ~" — o-magnetic work and sub-assemblies Arc welding pot stress-testing machine for fatigue sting of 
. i ves for foundries. welding and welding of light alloys Specia metals, ml) =Haigh-Robertson f tig e-testing 
; “BRITISH agann ay ee PRODUCTIONS, light alloy pressings. Complete fuel tanks, gu machine for wire 
mec —Repetition work for the aircraft indus- turrets oad vehicle body constructior to 
ops, try, with A.1.D. inspection; jigs, tools and fit A.M. spec = = oon . A. F. SULSIN AND CO., LTD.—Manufactur 
and tings; mouldings and pressings, plastics mould KE TOOL MAN FACTURIN co. g radio and electrical engineers 
lng 6 ing machinery; turned and threaded insulators THE BROOKE TOO U ne } Rg LTD.—Outfitters to the Royal 
of all kinds in various materials; electrical and LTD. -Manufacturers of all classe matt r Force Holders of the appointment to the 
radio fitting- neluding ‘“* Clix specialities ; ools, milling cutters, counterhores, n aere hs wal Air Force Colleg Cranwe for the is 
nex precision t mi gauges by associated com twist drills, saws, drill chucks, machine vice s ve nd « S ly t short ' 
tail, pany, the Pitter Gauge and Precision Tool Co.. tapping , strestensate geared pumps , Bauges Seal yy Fe k Te im Bet ye B cate . 
ute ground-thread taps. jigs, fixtures and maitia ae , pen eta ° pies 
ind- Rae! Gnsveaee OXYGEN CO., — 78 on machine-shop equipment ; accurate machined —— Rp BO wea ae ance flight Nava 
heel equipment be aa oriell an ‘ welding parts of all types, approved for inspection and ' ) vilian clothing . scription 
in- a aioe eases wad h « eg Manages release Rms PRODUCTS CO., LTD.— Patented 
ols, tained hy mpany’s laboratories (A.1.D BROOM & WADE, LTD.—Air compresso Fad quictenmg mest Sar sound sheer 
Approve Hat and machine oxygen cutting pneumatic tools and equipment covering all re tn = cage test sonar pte Burge M , 
equipment f eel, dissolved acetylene flare quirements of the industry. Lightweight drills SWHER FOF SCOURS = Comes rey ee Snes 
lis ts for emergency lichting and nitrogen tvre grinders and riveters Pheumat ind = hyere mg cen . na mat = womens ard I 
bs infl ment pneumatic squeeze riveters of various es 0 oe arene meee na i - “ as 
THE BRITISH PISTON RING CO., LTD.— hand-held portable type, or for floo benel o crea to work A... om pes on - 
‘ ction of aircraft engine pis cradle or column-mounting. Special interchangs t i ig su i filte ‘ anal 
ton rings ' a 1998). Cosaprehensive lahore able yokes for hydro-pneumatic squeeze rivete I engin 
tory w 9 conlemetion Gith ewe feundes Single and two-stage air compressors in various BURNLEY AIRCRAFT PRODUCTS, LTO 
for developu of irou and steel alloys. Cast sizes and capacities. Aircraft omponent of ' ! n 
i \ p to 60 tons per sq. in. tensile sup S. G. BROWN, LTD.—Headphones for matt facturing assembling 
p i. P eviinder harrels and sleeves craft; monophones for inter-cockpit commu BURTONWOOD MOTOR Ane AIRCRAFT 
. hing 1 Bricelling tinish enabling cation; special models to fit flying helmet> ENGINEERING CO., LTD.—I n machinin 
an 8 : . retain = and prevent types of Brown headphones serviced and grinding of aircraft component sirerait 
g ed firms of ngineer ies Ss rar t 0 ol ‘ 
2 Co. I I British Ato Components, _ GROWN BROS. (AIRCRAFT), LTD.— Aircraft Sts Casehardening; nitriding. 
Lid sp pistons and sodium-coole j parts, including bolts, nuts, pins K jomts Guugeon pins; Case-naracame: § 
Valves i turnbuckles and all A.G.S. parts Filters tank BURTON, rr. AND CO., LTD.—Wik 
fittings, bonding clamps, insulating sleeves, tet range of machine too ised extensively in th 
; Sneveeee PRESSED PANELS, LTD.—Manun minals Repetition parts. Screw three aircraft industry including Land grindis 
irers fuselages, rudders, elevators gauges. Metals in bar, sheet and wire Hy machines, Lodge and Shipley lathe Maag geur 
“ re as a press and heaten panels; sheet- draulic and screw jacks. Gunk degreasing sol grinding machines, ix-Cell-O tine-borin.z 
‘eritis n all metals. tion. Eldro soldering fluid. Aircraft clothing machin Potter and Johnston automat 
vd RUNWAYS, LTD.—Stahilisation of ey a chucking machines, B.S.A. single-spindle auto 
§ lrome runways and aprons Con E. G. BROWN AND CO., LTO. eet = tal matics, centreless grinding machines. Compre 
tracts up to »,000 sq. yds. undertaken in past workers; panel beating, pressings, stampings hensive line of small tools also available, in 
summer » holes cemsiated im theres Ra ony and welding, general engineering and light con cluding Rotax electric tools, Solex gauges 
Parade gt ds and roads for militia camps stractionsl werks, io stest, aie OF aeys; Nameo die heads, B.S.A. milling cutters, twist 
Own soil testing lal ' manufactures include De Bergue riveted of avitle, tame. dies. reamers 
. ing laboratories. welded fuel and oil tanks up to 800 gallons, nos« ag i 
THE Snrveaes THERMOSTAT CO., LTD.— cowls pressed and welled in variety of shapes, BUTLERS, LTD.—Atlanti sireraft lights 
Aircraft t uments and equipment ‘including pilot seats with various types of fittings, ex such as landing lamps to Air Ministry specifi 
flow-reg ting thermostats, pressure-operated haust manifolds, wheel spats, air intakes and ’ pot lights for motile units, search 








medium and light presswork 








and thermostatic release valves for cooling ducting, engine fairings; all-metal bodies and 
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B.X. PLASTICS, LTD.—Raw material sub- 
sidiary of the British Xylonite Co., Ltd., pioneer 
firm of British plastics industry (present firm 
founded 1877). Producers of aircraft Bexoid, a 
cellulose acetate material made as Bexoid clear 
sheet for windows, turrets, light covers, and as 
an, opaque cellulose acetate to specification 
D.T.D.315, i.e., “* Black Bexoid,” for wheel spats, 
wing fillets, cartridge chutes. Also available 
in transparent red and green. Research depart- 
ment available, dealing with thermo-plastic 
and synthetic resin types. 


Cc 


CALLENDER’S CABLE AND CONSTRUCTION 
CO., LTD.—Specialists in manufacture of elec- 
trie cables for aircraft, their range covering all 
requirements in accordance with Air Ministry 
specifications; cables and accessories for every 
electrical purpose, including lighting, power, 
welding, makers of the new C.M.A. fire-resisting 
cable, which possesses remarkable fire-resisting 
properties combined with the flexibility and ease 
of installation of a standard rubber cable. 


CAMBRIDGE INSTRUMENT CO., LTD. 
Aero-mixture indicators; air, oil and engin 
thermometers and pyrometers; accelerometers ; 
air-speed recorders; vibrographs; fabrie por 
osity testers for parachute fabrics; research 
instruments, including wind tunnel balances, 
pilot testers. 


L. CAMERON AND SON.—Camloy non-cor 
rosive and heat-resisting alloy for exhaust pipes 
and manifolds, easily cold worked and resistant 
to special fuels. 


W. CANNING AND CO., LTD.—Manula 
turers of motor-generators, dynamos, and con 
trol gear for electro-plating. Fully automatic 
and manually operated plants for polishing 
plating, bronzing and lacquering. Makers of 
electro-plating chemicals, nickel anodes anid 
salts; polishing mops, bobs, brushes and com 
positions for all metals. Lacquers for all pur 
poses, acids and drysalteries. 


CARBODIES.—Panel pressings up to 10it. by 
6ft. in all aircraft’ metals; seaplane iloats, 
undercarriage doors and other complete unit 
detail manufacture up to centre sections. 


CARLUX ELECTRICAL SERVICES, LTD.— 
Electrical repairs and_ installation. A.1.D 
(19387) approval for aircraft magneto anid 
generator repairs. Extended approval cover 
ing magnetos, generators, starter motors, flap 
motors and general wiring installation Air 
craft batteries Service agents. Depot at 
Hooton, 

CARR FASTENER CO., Ltd.—Makers of Dot 
line of fasteners. Lift-the-Dot fasteners for 
map pockets and waterproof cockpit covers. 
Veltex Dot fasteners and Dot rrimount 
fasteners for floor coverings. Dot petrol pipe 
and wiring clips. Dot Tee-Nuts for minor 
assemblages in fuselage construction. Plug but 
tons for covering instrument board blanks. 
Durable Dot and Dot slide fasteners for avia 
tion clothing and parachute cases. 

J. B. CARR, LTD.—Land ground specialists 
Rapid preparation on modern lines, including 
levelling, draining, tree clearance, turfing. Ad 
vice on selection of sites. 

CEDOS ENGINEERING CO.—A.G.S._ parts 
and components for airframes and aero-engines. 
Grinding, including centreless grinding of non 
ferrous metals and stainless steel 

CELLON, LIMITED.—All! grades of finishes to 
the requisite Air Ministry specifications, in 
eluding Cellon dopes, Cerrux synthetic finishes, 
Cerric cellulose finishes and Cerrex chromated 
primers; Cellon patented process for the cover- 


(Belcw) A demon- 
stration of the ap- 
plication of the 
Cellon patented 
strip-sealing pro- 
cess. Cellon make 
all types of dopes, 
cellulose lacquers 
and synthetic 
finishes 


A small but power- 
ful drill, the well- 
known Desoutter 
Mighty Atom tool 
which now has a 
pistol grip. 


ng and 
specially 
proot tape. 


protection 


CLARKE, CHAPMAN AND CO., LTD. 
projectors 


plete searchlight 
parts, 
locators; aerodrome 


HERBERT CHAPPELL, 
flying clothing and helmets, 


forms, 


coated metallic 


including lamps 


rivets by 


strip; Cellon dope 


Military kit and accoutrements, and civil tatlor 


ng. 


THOMAS CHATWIN AND CO.—Specia 
and components; taps, 
spline 
gauges; 

LTD. 
Vellutex 
in 


relieved specia! 
hobs; chasers; Jigs; 
CHILLCOTTS, 
of Vellumoid, 
materials Vellutex 
struments owing to 


atmospheric conditions 
vent corrosion in delicate 
rubber products; 
honding of a syntheti 
Sheet 


steel trays and tubular 


THE CHLORIDE ELECTRICAL STORAGE 
co., LTO.— Manufacturers 


thetic 


oil and petrol 


for nearly fifty years 
teries to give heavy 


with minimum of voltage 
with maximum dependability. For 
complete 
means of patented vent plug. 


the range gives 


cutters; 


positive 


metal 
work 


Increased production 
and Fibracork gasket 
special demand for in 
resistance to 
and its ability to pre- 
Poroid syn 
in TC/6 grade (special 
base and cork) resists 
work, such as 


alloys. 


of storage 


teries for ground starting; mobile battery start 


ing trolleys; Exide 
charging equipment, 


radio 


batteries, 


lighting for aircraft and aerodromes 


Vv. L. CHURCHILL AND CO., LTD. 
refacer type 44Y, for 
-ton hydraulic presses, 
flight 


aireraft service and 


aero engine 


tool-kits, airframe 


jacks and service equipment. 
CINCINNATI MILLING MACHINES, LTD. 


Makers of machine tools. 

column type; 

manufacturing 
Grinding 


equipment 
cutter; plain am 


less and roll; chucking 
Broaching machines; 
hydro-surface 


lappers. 
duplex vertical 
surface broaches. 


Milling machines of 
universal and 
die-sinking 
machines; tool and 
universal; cylindrical, centre 
grinders and centreless 
single ram and 
and horizontal 


plain, 
millers ; 


Above) Light- 
weight electric 
motors for auxi- 
liary needs are 
made by Croydon 
Engineering. This 
is the type A/2o0 
for operating bomb 
doors, retractable 
tail chassis or pet- 
rol pumps. 


means ol 


Com 
and component 
and reflectors; soun 
lighting equipment. 

LTO.—R.A.F. uni 
Naval and 


parts 
dies, drills, reamers, from 
ground-thread 
screwing machines. 


batteries 
Specialised aircraft bat 
discharges at high rates, 
loss and weight, and 
aerobatics 
unspillability by 
Heavy duty bat- 


trickle- 
Keepalite emergency 


Valve 
valves; 
electric valve lappers, 


H. B. CLARKE ENGINEERING Co., LTb.~ 
Makers of Clarke automatic is . 
valve On Air Ministry list of 
prictary articles ; ised son 
machines. 

THE CLEVELAND 
GINEERING CO., 
buildings 

CLYDE ALLOY STEEL CO., LTD 
stainless steeis to Air Ministry, B.S.] ind pr 
vate specifications in the form of lets. bar 
iorgings. Alloy and stainless ste istings 
any specification and survey, including tur ne 
casings, pressure valves, bedplates 
engineering castings; 

COMMERCIAL STRUCTURES, LTD.—Com 
plete A.R.P. services, including air-raid shelters 
strengthening of buildings, trench linings: 
prehensive tactory-establishment 
ing the erection of a C.S.-planned 
mut for modern production meth 
solution of all detail problems conne: 
putting a new works into operation 

COLAS PRODUCTS, LIMITED.—itumitons 
emulsions for the construction of a s of 
artificial surfaces on aerodromes, s« 1 as run 
ways, aprons, har r fi 


ty contro] 


BRIDGE AND EN 
LTD.—Hangar | 


t 
lo 


general 


ted with 


gi ioors, car parks and 
roads; bituminous camouflage paints to the Air 

Ministry specification in all colours; advice of 
experienced enginect surfacing problem 
freely available 

WM. COLLINS, SONS AND CO., LTD.—Pub 
lishers of Collins’ Aero Diary and the popular 
Engineers’ Diary mitaining much ful tech 
nical data 

COMMERCIAL X-RAYS, LTD.—Industrial and 
metallurgical X-ray service. X-rays provide non- 
destructive means whereby internal 
may bre visually eXamined for 
Radiographic photographs. Report 
24hr Laboratory in London and new 
sirmingham. 

THE CONSOLIDATED PNEUMATIC TOOL 
co., LTDO.—New light pneumatic t 
hammers; compression riveters; Pow 
drills and grinders; pneumatic and 
light shearing machines; Hicycle and 
drills; grinde 

CONSTRUCTORS, LTD.—Adjustec! shelving, 
quickly erected and easily adjusted to meet all 
storage requirements. Works equipment, includ 
ing racks, steel re work benches, toc 
and cupboards, bench trestles. Cye 
alfording complete protection, avai 
variety of designs. Lockers for safe ar 
accommodation of workers’ clothes 
furniture, including filing cabinets, ce 
and cupboards. Cons r raid shelter 
personnel 

CONTROLLED HEAT AND AIR, LTD.—Bateh 
type heat treatment ovens for ageing light 
alloys. rhese ovens are direct gas fired with 
air circulation and work to within a iximum 
variation of plus or minus 2) deg. ¢ 

COOKE, TROUGHTON AND SIMMS, LTD.— 
Surveying instruments for aerodrome construc 
tion—theodolites, levels; inspection instruments 
for aircraft factories— Vickers projection micre 
scope, Vickers contour projector, bench micro 
scopes, optical comparator. 

CORFIELD AND BUCKLE, LTD.—Makers of 
aireraft components, on Air Ministry list and 
fully A.1.D. approved; suppliers of spinnings, 
pressings and general assemblies to the priner 
pal aircraft manufacturers; general machining. 

CORK MANUFACTURING CO., LTD.—Langite 
jointing (approved by A.1I.D.) for rocker, sump, 
valve and inspection cover joints, jettison-vaive 
joints, protecting strap for petrol tanks; resists 
oil, petrol, benzol, naphtha, turpentine, ace 
tone, methylated spirits, carbon tetrachlorwe 
and other solvents. 

CORNERCROFT, LTD.— Makers of jigs, press 
tools, reference gauges and special fixtures fr 
the industry. Metal spinning, presswork and 
the manufacture of tanks, wings, tailplanes and 
Other airframe components. 

COVENTRY CLIMAX ENGINES, LTD— 
Builders of Coventry Climax fire engines and 
trailer fire engines; petrol and Diesel engines for 
industrial, marine and transport applications 


electri¢ 


Stands 
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thus providing for automatic navigation, and, bE 

for aerial survey work on suitable aircraft, en 

suring a high-stability accuracy. W. EDWARDS AND CO.—Specialists in high 
vacuum pumps and associated equipment as 

DIAGRID STRUCTURES, LTD.—Licensors used in research laboratories. Altimeter-testing 
for Diagrid patented designs; consultants and apparatus and optical instrument desiccation 
designers for all types of Diagrid aeroplane made to specific designs Standard equipment 
factories and workshops, and civil and military includes: oil and electrical gauges, high-class 
hangars; long-span Diagrid floors and roofs stopeocks, waxes, greases and cements; high 
with minimum structural depth and whol frequency generators, neon sign plant, elec 
structed roof space, at economic cost, in struc trodes ; cine-projector apparatus ; special 
tural steelwork or reinforced concrete. scientific instruments. 

B. DIXON-BATE.—Dixon Safeguard Control, ELLIOT EQUIPMENT AND ACCESSORIES, 
an impact switch which operates in the event LTO.—Man-dropping parachutes, balloons, 
of a crash to disconnect any electrical gear and flare parachutes, towing targets, safety belts, 
perform other functions; aerodrome beacon, Sutton harness, aircraft cables, all forms of 
self-contained, flashing neon light, battery-oper- wire rope and hemp rope splicing 


ated for land or water; sub-contractors for . . 
aero-engine parts and air frame components ELLISON INSULATIONS, LTD.—Tufnol elec 
trical insulator; non-metallic laminated material 


produced in eight brands in the form of sheets, 


DOBBIE McINNES, LTD.—Engine indicators , : - <p ; itt + 
for all speeds and pressures, including improved tubes, rods, angles and channels; hall the weight 
Farnboro electric indicator for aero engines of aluminium yet has tensile strength from to 

- r ; 7} tons per sq. in.; extensively used for pulleys, 


This pump, known as the Anticer, is Sanrentiah tgne" = pen pete p Bw Sctchende petrol pump valves ah ell oe om 
differen ype for small increments of depth); , 
made by se ’ s for de- -icing instal- stability recorders, pressure gauges, viscometers tubes and instrument panels 
ations. calorimeters, barometers, compasses, clocks; 
general engineering and navigational instru ENGLISH STEEL CORPORATION, LTD.— 
-. ments. Special alloy steels and drop forgings (as used 
| steel PRECIS in all record fights by British machines); aero 
easy senenaey a = = —“ DOCKER BROTHERS.—Dopes, lacquers,  eugine parts and fittings; precison-ground bar 
OY and TOOL CO., 4 O ine s ~ Mg gy age is paints and varnishes to all Air Ministry speci (round and hexagon) ; engineers’ small tools, files 
¥ _ ies —  hokes Rengeability gauges i ALD. fieation-. Contractors to the Air Ministry and and hacksaws, 
ngs to welling fully approved. Component parts and Foreign = Governments, | Also | Brafluriot aw THE EN-TOUT-CAS CO., LTD.—Specialists for 
turbin sub-assemblies in light alloys. Expert technical st qechgg noqeers, spprers -. many years in the construction of aerodromes 
. it , rv staff. Crawley tools Ministry as resistant to all Lockheed brake ed lending srounds aveie - ediag. | " 
general advisory stan. ; , fluid and de-icing fluids respectively. aa : ss < oo = 
CRIMBLE OF STAINES.—Contractor to Air clear 7 ae of or including han 
ontracto Oo: mars ‘ stratio ocks oste locks 
—Com- Ministry Fordson tractors for aerodrome _W. H. DORMAN AND CO., LTD.—Press\ ~ hens, —— one install —" af es \ veil 
velters, maintenance and construction; wheeled or road e-castings in aluminium to specification L.23 nage wn Beng pet Bhs peers I ; oo 
> COM less track models; mobile cranes on pneumatic aircraft construction, t amis ouan - ee ee ee eee 
ine}ud- front wheels with roadless track; 27ft. loading ALEX R 
space articulated aireraft carriers powered by EXANDER DUCKHAM AND CO., LTD. EPCO, LTD.—Hydraulic jacks for aircraft 
ommercia Lubrication technologist s—manufacturers of 
ag Duckham's Aero N.P.5 (aircraft engine lubricat THE EQUIPMENT & ENGINEERING CO. 
CRODA, LTD.—Lanoline rust preventive, ing oil) to Air Ministry specification. Manufa LTD.—E. and E. Magnaflux crack detectors and 
hardened pigmented Lanoline, commercial rust turers of and suppliers to government depart E. and E. Magnaflux detecting ink for checking 
preventives for all uses. Crodol and Oliv-Lan ments and the aircraft industry of soluble and iron and steel parts 
anti-dermatitis ointments for protecting skin neat cuttings oils, industrial oils and greases of 
gainst ¢ spirits, dopes. every description, easing oil (for freeing refrac ESAVIAN DOORS (controlled by The Educa 
CROYDON ENGINEERING CO., LTD.—Elec tory bolts, nuts), hand cleanser ( As preventative tional Supply Association, Limited).—Esavian 
motors for undercarriage retraction, wing of dermatitis), “Immutel Slush and other folding and sliding wooden hangar doors in 
‘oblem flap operation, bomb doors and retractable tail preparations for protecting bright metal parts heights up to 40ft. or over and any width; 
wheels; motors for petrol pumps, landing lights, from rust and corrosion, operated either electrically or by hand; weight 
—Pub- de-icing pment; undercarriage motor has carried on floor movements running on trac 
opular 4h.p. output at 4,500 r.p.m. and system of R. K. DUNDAS, LTD.—Sub-contractors fixed in concrete; opened or closed 
tech- lutches t Brg voy motor and apply brake manufacturers of aeronautical and marine com min. to 1 min. according to s 
1 operat i f the trip switch; flap operation ponents, machining, sheet-metal work, welding 
l and note Th > at 4,000 r.p.m.; the A/20 motor, Manufacturing fuel and oil tanks, ailerons ESSE COOKER co. Esse heat 
" nce thing only 7ib., has 6h.p. output, for bomb metal ribs engine mountings, bomh winches in great variety of size, also 
tures il wheel operation. engine slings, jacking trestles, cowling, seats apparatus, an camp cooking 
dines undercarriage components, control panels equipment 
rithis | ptm sTest COMPANY OF AMERICA. hom racks, stringers. Contractors to the Ad 
ch bs - service for the immediate miralty. Also at Civil Aerodrome, New Deth ESSEX AERO, LTD.—Producers of 
su + of to t els, as follows: Bullet, Para India. Factors and stockists of aircraft spares fuel tanks in magnesium alloy mater 
rook Kol fr i Ya ( a, gv! ~ " " accessories and aerodrome equipment. let proofing and sealing fuel tanks 
t kers 837. Sstablishe Mm in ch ning contractor- 
— shgiand Ly DUNLOP RUBBER CO., LTD.—Dunlop hig! and repair of all types of aircraft 
= pressure, low-pressure or intermediate wheel 
ncarie D less aireraft tyres and wheels; ta'l wheels with EUSTON IGNITION CO., LTO.— Magnet 
mented Ecta (electrically conducting) treads; pneumati vairers officially approved by Air Ministry; 
’ i I pI 


DART AIRCRAFT, LTD.—Acroplanes and aircraft brakes, band or foot operated; hydrau B.T.H. service. magnetos and spares in stock 
ving, sailplanes to own design. Sub-contract and ex lie brakes for hand or foot operation; power for immediate delivery 
Ht al perimental work. Models for wind-tunnels, driven hydraulic brakes; hydraulic and pneu 

d Repairs and overhauls. matic water rudder installations; Anticer appa EXACTOR CONTROL CO., LTD.—Exactor 
ratus; machine gun firing and anto-cannon firing hydraulic contro!s, to Air Ministry requirements, 
DARWINS, LTD.—Steels and alloys to Air apparatus (pneumatic and hydraulic); rubber for constant-speed airscrews, throttles, mixture 
Ministry specitications; high-grade tool steels; accessories of all types; Dunlopil!o cushioning controls and landing lamps 
high-speed steels; alloys for use at high tem- 
peratures; stainless steel in cold-rolled strip, 


hars and castings; hacksaw blades; magnets. 


DE BERGUE’S PATENTS, LTD.—Holders of 
th mi anufacturing rights of the De Bergue 


J DE HAVILLAND AIRCRAFT CO., LTD. 
Air of various types for civil and mili 
Acro engines Constant-speed 
nier Hamilton Standard patents) 
of from 140 to 2.000 h.p Also 
full-feathering airscrews for the 
wer sizes of engines up to 2,500 h.p 
a. J Sannrete ENGINEERING CO., LTD. 
of Denbigh machine tools 
machine tool makers, mill furnis shers 


DENFORDS ENGINEERING CO.—Precision 
engineers manufacturing press tools, jigs, fix 
tures, gauges and special-purpose machines fur 
‘itiiames and aero engines. 


©. V. DESIDERIO.—Flectrical equipment, 
heavy-duty battery switches. 


pESOUTTER BROS., LTD.—Suppliers of port 
¢ electric and pneumatic tools. Special pur- 
models for aircraft industry, such 
drills, countersinking tools, 
jig drills, bolt milling tools, 
Slow speed pneumatic tools 
t, down to 250 r.p.m. Mighty Atom 
|, now with pistol grip. 


conigt; DEVIATOR, LTD.—Automatic hydraulic The aircraft department of Fox and Nicholls is typical of the many busy shops all 


tireraft, capable of super-control 
m rato D/F, on any broadcasting station, over the country. 
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EXCELSIOR MOTOR RADIATOR CO., LTD 
Radiators, oil coolers, tanks, air intakes, wind 
screens, fairings, cockpit doors, skin fillets, and 
general sheet-metal work 

EXPANDED RUBBER CO., LTD.—Manufac- 
turers of Onazote expanded ebonite and Ruba- 
zote expanded soft rubber. Onazote is used for 
fairings, cold insulat.on and, when faced with 
wood or metal, for bulkheads, tables and floor 
ing. Metals can be deposited electrically on to 
Onazote to increase strength Rubazote used 
for pads, cushions, mats, gaskets. Synthetic 
rubber supplied in petrol- and oil-resisting form. 


F. AND C. NON-FERROUS FOUNDRY, LTD. 
Sand and die castings in all non-ferrous 
metals. Specialists in aluminium alloys. 


THE FAIREY AVIATION CO., LTD.—Fairey 
Reed metal airscrews in two-blade type (one 
piece with central twist at hub-block) and 
three-blade type (blades clamped at root be- 
tween driving rings); also hydraulic and 
mechanical controllable-pitch airscrews, as well 
as contra-rotating airscrews of these types 


FEENY AND JOHNSON, LTD.— Manufacturers 
of Universal hose clips for variety of purposes; 
can be made up on spot from the materials 
to any size required and using almost any 
available tools; clips usable again and again; 
buckles and pins sherardized against rust, 
Power »rake equipment for R.A.F. trailers. 


FELCO HOISTS, LTD.—Felco short-headroom, 
lightweight triple-gear chain blocks; short-head 
room travelling chain blocks; self-sustaining 
Ropelock hoists; overhead travelling trolleys; 
overhead runways various types of joist and 
chain slings. 


FEL-ELECTRIC, LTD.—Crack detection equip 
ment, including the Johnson-Fel crack detec 
tion machine; de-magnetising equipment; trans 
formers and rectifiers 


FERRANTI, LTD.—Aircraft and electrical in 
atruments; engine and ait speed indicators; en 
gine cylinder thermometers; gyroscopic turning 
indicators; direct-operated oil, air and fuel pres 
sure gauges, and transmitting-type fuel gauges 
moving-coil and thermo-ammeters, milliammeters 
and voltmeters. Other instruments in course of 
development. Small parts for aircraft use 
bolts, pins, etc.—and mouldings 


FESCOL, LTD.—Electro-chemical deposition of 
chromium on components of aireraft, such as 
oleo pistons, sliding sleeves or rods in undercar- 
riage gear, operating parts in sprung wheel 
units, release gear catches; proprietors of trade 
name Millichrome; deposition of nickel on ex 
haust manifolds, airscrew shafts. 


(Right) Part of the 
Graviner fire ex- 
tinguisher equip- 
ment. This is a 
bottle containing 
6 Ib. of pure 
methyl - bromide 
gassed with nitro- 
gen to a pressure 
of 60 Ib. per sq. in. 


(Left) In use on the 
main plane of a 
Spitfire, General 
Aircraft rivet 
clamps. 


FIELDING AND PLATT, LTD.—Hydraulic 
machinery of all types for heavy industry, in 
cluding high-speed push-button controlled 
presses with self-container pump power units 
and pre-filling water-saving devices; automatic 
and semi-automatic; high production types for 
sheet metal operations. Vertical and horizontal 
extrusion stretching machines and 
ordnance presses 

THOS FIRTH AND JOHN BROWN, LTD. 
Manufacturers of steels for aero engine and air 
frame construction, supplied in bars, billets, 
sheets, forgings; manufacturers of tools for air 
craft production; Speedicut high-speed steel 
drills; carbide-tipped tools; Millenicut files; 
Insto inserted-tooth cold saws; fixed- and vari 
able-load hardness-testing machines; drill point 
grinding machines, 

FIRTH-VICKERS STAINLESS STEELS, LTD 

Manufacturers of high-tensile, non-corrodible 
steel sheets and strip for airframe plate fittings; 
high-tensile non-corrodible bars for machined fit 
tings and non-corrodible steel rods for stream 
line wires and tie-rods; also valve steels and 
heat-resisting steels for exhaust manifolds and 
collector rings. 

FISHER AND LUDLOW, LTD.—Sheet metal! 
work and presswork of all descriptions produced 
in large and comprehensive plant; any quality 
of material to A.I.D. specification. 

W. T. FLATHER, LTD.—Steels to Air Ministry 
specifications in bright drawn, turned or ground 
finish, also black rolled or hammered bars, sup 
plied in “as rolled’ or hardened and tempered 
state. Many others in regular production. 

FLETCHER MILLER, LTD.—Cutting oils such 
1s Cooledge (water soluble), Swift (sulphurised 
straight), Swiftex (straight); Rodol rust pre 
ventives for inter-process and finished part pro 

ction Approved suppliers of rust preventive 
aero engine oil, anti-freezing oil for controls, an 
anti-freezing grease. Full A.1I.D. inspection. 

THE FLEXIBLE SHAFT MANUFACTURING 
C0O.—Makers of flexible shafts and drives for 
instruments such as remote controls, camera 
drives, rev. counters. Also complete flexibl 
shaft equipments for grinding, filing, fettling 
dise grinding and drilling 


presses, 


Communications intended jor 


manufacturers whose activities 
are reviewed in this Guide may 


be addressed care of “ Flight.” 


DECEMBER 7, 1939 


FLEXO PLYWOOD INDUSTRIES, LTD.—Pjy. 
wood to B.E.S.A. specification 4V3 manufactupd 
with synthetic resin cement, for wing and fuse. 
lage coverings and interior cabin panels 


FLIGHT REFUELLING, LIMITED. Flight 
refuelling aircraft engineers; manufacturers of 
flight refuelling equipment; modification of ai. 
craft for the reception of refuelling; designers 
and constructors of aircraft tankers: promoters 
of flight refuelling development and organises 
of services, 


FOLLAND AIRCRAFT, LTD.—Designers an 
constructors of aircraft, also contractors to Air 
Ministry. Extensive and up-to-date factory 
fitted with most modern equipment and capable 
of producing all classes of stressed skin gir 
crait or components. 


FOX AND NICHOLL, LTD.—Aircraft shee 
metal workers, specialising in s issemblies 
tools, jigs, shaped skins (includ'ng Alelad and 
duralumin), cowlings, fairings, lattice ribs, wing 
tips, bulkheads, seats, air intakes 
tings, petrol and oil tanks, 


G 


THE G.Q. PARACHUTE CO., 
facturers of man-dropping parachutes of aij 
types for every purpose, including the 64& 
Parasuit, a flying suit incorporating parachue 
and harness as integral parts. Glider-type para 
chutes a speciality. Also manufacturers of pata 
chutes for supply dropping and flares 


GALLAY, LTD.—Raidiators for liquid-cook 
engines, Gallay System E in cupro-nickel fe 
ethylene glycol, and system G _ for presser 
water. Dual stage oil coolers with non-freezing 
tube element Coolers for hydraul 

Steam heating and air-conditioning 

for cabins Fireproof and bullet-proof fre 
tanks. Sheet metal work of all kinds. Prot 
type and experimental work. Aerodynamic hea 
transference problems. 


GAMBRELL RADIO COMMUNICATIONS. 
Designers and manufacturers of radio equipme 
for tiged and mobile purposes. Marine 
ment. 


GENERAL AIRCRAFT, LTD.— Aire: 
structors Makers of smoke wind 
aerodromes, rivet clamps and drop hammer dies 
Gasproof stretchers for tir ambulance and 
general purposes. 


THE GENERAL ELECTRIC CO., LTD.—G.BC 
aerodrome and factory lighting equipment, it 
cluding floodlights, neon beacons, landing lights 
boundary and obstruction lights, Osira mer 
vapour electric discharge and Osram _ filament 
lamps for all purposes, and t 
equipment tor every section of try 


THE GENERAL FIRE APPLIANCE 6 
LTD.—G.F.A. Air Foam fire tenders designe 
for aerodromes and for dealing with cras 
fires; flameproof suits, helmets and gauntiels 
G.F.A. fire froth extinguisher 


GERM LUBRICANTS, LTD.—Lu!: 
all types of aero engines, as approve 
ing manufacturers; Germ Motoil 
most aerodromes in this country; 
tractors to Air Ministry. 


JAMES GIBBONS, LTD.—Approved ! 
Ministry for anodising by chrom j 
phuric acid processes, cadmium 
finishing. Foundry work, machin 

heat treatment and fitting. 


GIEVES, LTD.—Royal Air Force al 
uniforms: Everest flying suit, as or 
signed for Houston Everest expe 

or tlue zip-fastened overalls; leat! 
vas helmets; gloves. 


GILLET STEPHEN & CO., LTD 
turers of retractable under 
ivdraulically-actuated component 
1 aircrait 


F. GILMAN (B8.S.T.), LTD.—! 
drives for portable flexible drive 

mote operation of controls and 
complete flexible-drive machines 
grinding drilling and polishing 

and air-frames; sole manufacture 
British-made rotary milling cutte 
tured in full range of shapes wit! 
6mm. shanks; also shapes with tapp 
and special long shanks. 


LTD.—Mane 
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GLACIER METAL CO., LTD.—White-metal, 
lead-bronze and other alloys for aero-engine 
bearings; steel and bronze-backed bearings for 
crankshaft and camshaft bearings, precision 
machined to assembly tolerances. Phosphor and 
jead-bronze castings, in the rough or machined 
to requirements 


THE GLEDHILL-BROOK TIME RECORDERS, 

LT\.—Patentees and manufacturers of mech 
anical and electrical time recorders and acces- 
sories for factory work checking. 


THE GOLDSMITHS AND SILVERSMITHS 
60., LTD.—Scale models in sterling silver of 
Gloster Gauntlets, Hurricanes and Empire flying 
boats. Scale models or portraits of all types of 
aircraft in many metals Special display in 
Regent Street, London, showrooms. 


GRAVINER MANUFACTURING CO., LTD.— 
Flame and temperature rise switches, operating 
within two seconds when subjected to flame or 
to temperatures exceeding 140 to 150 degrees 
Centigrade. 

THOMAS GREEN AND SON, LTD.—Manu 
facturers of Green's gang mowers hauled by 
heavy-duty tractors as supplied to the Air 
Mumistry. Also heavy and light motor mowers; 
rollers for grass and light Diesel rollers for 
asphalt; all sizes of petrol-driven and hand 
propelled mowers for fine lawns, including the 
New Paragon. 


G. H. GREGORY AND CO. (PLASTICS), LTD. 
—Components moulded from thermoplastic 
sheeting (cellulose acetate and Perspex), such as 
windows, wing tins, light covers, as well as 
celastoid ducting Subcontractors to leading 
manufacturers and on A.1.D. list under Part I 


GUEST, KEEN AND NETTLEFOLDS, LTD. 
A.G.8,. wood and metal thread screws, bolts and 
nuts, rivets, split pins, washers, hank rivet 
bushes; Nettlefolds-Parker-Kalon hardened sel! 
tapping screws and screw-nails; locating screws; 
G.K.N. Aerotight nuts; Close limit forgings. 


H 


é. J. HABERSHON AND SONS, LTD.— Makers 
of strip and sheet steel to all Air Ministry 
specifications 


THE HADLEY COMPANY, LTD.—Al! types of 
moulding from cellulose acetate sheet to Air 
Ministry specifications; windows, fairings, navi- 
gation and landing light covers; moulded am 
munition chutes, goggles and eyeshielis; small 
Metal pressings 


JOHN HALL AND SONS (BRISTOL AND 
LONDON), LTD.—Manufacturers of paints, 
varnishes, enamels, cellulose finishes, distemper 
and brushes. Makers of glass of varying types. 
_E. HARRIS & SON.—Contractors for aero- 
Gromes and all types of public buildings, in 
eluding ground work, concrete, drainage and 
all other building work. Alterations and ex 
tensions Contractors to H.M.O.W. and 
Admiralty. 


HARVEY FROST AND CO., LTD.—Tyre ser- 
Vieng equipment At the moment supplying 
to the order of the Air Ministry 


HATHERSHAW SHEET METAL CO., LTD.— 
Sheet-metal workers, welders and coppersmiths. 
Tube-bending in various metals for fuel, oil 
and air pipes. Oil and fuel tanks, seats, air 
wlakes, pressings and other details. Manufac 
ture of complete components. Anodising and 
chromating work 
HEAD, WRIGHTSON STAMPINGS, LTD.— 
teel and alloy stampings. 

HEAD, WRIGHTSON AND CO., LTD.—Stee! 
and special alloy castings; forgings and stamp 
mgs; structural steel work. 
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aircraft industry; planning, processing and de 
signing for manufacture of component aircraft 
parts. 

HIGGS MOTORS, LTD.—Electric motors of in 


dustrial type. Motors for machine tool makers 


















For — air- and aircraft factories for driving machinery 
screw blades; De HIGH DUTY ALLOYS, LTD.—Manufacturers 
Havilland and of the Hiduminium series of high-tensile alu- 
Rotol use this type minium alloys, supplied in all cast and wrought 
forms, including extruded sections, drawn tubes 
of E. H. Jones and rolled sheet; castings, stampings, and ex 
machine tool, the truded sections 
Sundstrand 3A H. M. HOBSON (AIRCRAFT AND MOTOR) 
Rigidmil. The COMPONENTS, LTO.—Hobson carburettors; 
upper blade is a Hobson master control carburettors ule 
matic mixture controls (Hobson-Penn); variable 
master blade and datum and 8-phase boost controls; cockpit 
the lower blade is engine controls; electric ice-warning units; com 
being machi pressed air operated fuel pumps; pressure and 
g ned to } 
the same shape depression gauges for engine test beds 






THE HOFFMANN MANUFACTURING CO., 
LTO.—Ball and roller bearings; steel balls and 
rollers; special ranges of bearings tor aircraft 
controls, gyros. 

HORDERN, MASON AND EDWARDS, LTD. 
High-grade blanking and raising presses with 

















fixed and variable strokes, drawing presses, fri 
THOS. tion screw presses, guillotine shears, spinning 
tors of ma yn 1 tong wa ——— ner trimmings and beading lathes, thread rolling 
ZUS SE { v astene for cowlings, ch a , . ’ > emeeees 
inspe tion panels and fairings A.G.8. parts and machines, Bakelite moulding press 
aircraft steels. Commercial alloy, tool, high HORSELEY BRIDGE & THOMAS PIGGOTT, 





LTO.—Makers of Lamella self-supporting arched 
roof (built of standard pressed-steel sections 
HEENAN AND. FROUDE, LTD.— Fro: le dyna in diamond form) for hangars and other build 

Al 





speed, carbon and mild steels 















mometers, Froude wind tunnel testing plants, ings where large clear spans are required ) 
Heenan electric dynamometers, Heenan dyna- pressed-steel tanks of square section for capa 
matic dynamometers: complete equipment of cities from 400 gallons upwards 

ne et tess water coolers, oil coolers for THE HOYT METAL COMPANY OF GREAT 











the heat-treatment of steel wire-forming BRITAIN, LTD.— Maker f bearing i ur 
. . F $0 earings an war 


machines, refuse incinerators, mechanical balers 










for scrap and salvag 1 - ing metals since inception of air aft industry 
A pe Nn alvaged material; iron and steel As far back as 1914 100 h.p. Gr > ne won 
£5,000 military aeroplans engine competition 
HELLIWELLS, LTD. -Superstructures, wings with Hoyt metal bearings. Cinch bolt anchors 
tailplanes, rudders; general sheet metal work Hoyt Number Eleven metal used by leading 
including De Bergue fuel tanks; machined manufacturers 
Pair mositeatioas an eet nd aon: Te. A; MUGHES AND 69., LTD.—Elcktron 
' ’ and maintenance of com magnesium-rich alloys to Air Ministry specifi 





plete aircraft. 





cations; Melclif pure magnesium ir ingot a 
THE HENDERSON SAFETY TANK CO., sticks; Melite magnesium powder; weldin 








LTD.—Henderson patent crash-proof and self fluxes for magnesium and aluminium alloys 

sealing fuel and oil tanks; interchangeatie and HUNTERS OF CHESTER.—Acrodrome special 
made in wide range of shapes and sizes to suit ists. Construction of flying grounds by Hunter 
all types of aircraft ising " processe from virgin r ! 






3 reas \ 2 
Portsmouth, Ryde, Yeovil, Radlett, Great West 
Aerodrome, Woodford Hamble and Hooton 





W. T. HENLEY’S TELEGRAPH WORKS CO., 
LTD.—Cables and flexible cords for aircraft. 





















Cables, jointing materials and accessories for Park Aerodrome surface maintenance and re 
power and lighting work in aerodromes. construction 
H RA , LTO.—Hydra liquid 

HEPWORTH AND GRANDAGE, LTD.—Hepo- ah Or theatre te teers, water heaters wind 
lite piston rings of all kinds, also Phormicast industrial heating generally. Standard (1 to 5 
cast high-pressure rings; Helopite pistons of all gallons of oil per hour) and Major Hydra to 
classes in cast iron, Y-alloy, Heplex low-expansion 10) types of burner are available A wide 
silicon alloy; J.H.P. patent expanding, Nelson range of fuels, including low-grade fuels an¢ 
Pochnalite Invarstrut and R.S. compensating industrial residues, may be used 
pistons: cylinder liners of all sizes and types ; : 
in Hepolite wear-resisting Vacrit iron; Hepolite 
gudgeon pins in all classes of steel, including Air 1 

Ministry specifications. Concentrating on gudgeon 
pins, anchor pins, tappets, tappet rollers, 1.6.1. (METALS), LTD.—On Air Ministry's list 
pistons and the new Cromo rings for aircraft of approved suppliers, Aluminium alloys in strip 
engines and sheet manufactured to latest B.S.1. and 






.T.D. specifications Brass sheet and strip 








HESTON AIRCRAFT CO., LTD.—Manufa ; robe, 
turers of various components for high-speed for radiator frames; water heater and petrol 
R.A.F. fighters. tanks: brass rod and extruded sections for 

windscreens and general engineering work; brass 

HEY ENGINEERING CO., LTD.—Specia!l and phosphor-bronze wire for contro! copper 
machine tool designers for aero engine and air piping for oil and fuel feeds; radiator tubes it 
frame manufacture; jig and fixture designers and brass and cupro-nickel; pressings for fir ex 






manufacturers; multiple-spindle drill heads for tinguisher bodies, 






























These beautiful castings are typical cylinder heads in hiduminium cast hy High 
Duty Alloys, specialists in high-tensile aluminium alloys. 
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Typical flying boots for the 
R.A.F. are made by D. Lewis. 
These examples stand 14in. 
high and are of suede English 
sheepskin covered with black 


1.C.1. (PLASTICS), LTD.—* Perspex brand 
of transparent synthetic resin in sheet form, 
supplied to Air Ministry specification D.T.D. 
339A. Approved by the Air Ministry for trans- 
parent structures on all types of aircraft. 
Mouldrite thermosetting moulding powders; 
P.F. phenolic type, W.F. wood-filled urea type; 
approved for Air Ministry specification. 


IMPERVIA, LTD.—Impervex rubber products, 
approved by Air Ministry as resistant to hot 
ethylene glycol, steam, petrol and oil, and for 
use as buffer material and sealing material for 
windows 


INCANDESCENT HEAT CO., LTD.—Industrial 
furnaces and equipment for treatment of alu 
minium alloys, including salt baths, continuous 
aluminium billet heating plant, treatment of 
sheets. sections and components, recirculated 
atmosphere annealing furnaces. Carburising and 
refining furnaces for aero engine parts; electric 
ally operated charging machines. 


INSULATORS, LTD.—Producers of plastic 
parts for instruments, radio appliances and 
similar accessories ak largest bakelite 
moulling in use on aireraft, i.e., Marconi’s 
streamline housing for direction-finding loop 
aerials 


INTAVA, LTD.—Representing the aviation in- 
terests of Anglo-American Oi] Co., Ltd., and 
Vacuum Oil Co., Ltd. Marketers of Intava avia- 
tion fuels, oils, greases and special products. 
Range covering all types of fuels and lubricants 
to meet specifications set by aircraft construc 
tors and Air Ministries throughout the world. 


INTEGRAL AUXILIARY EQUIPMENT, LTD. 
Hydraulic pumps and motors for R.A.F. and 
other aircraft, of low internal leakage type. 


INTERNATIONAL ALLOYS, LTD.— Aluminium 
and aluminium alloy ingots to all specifications 
for sand, die and pressure-die casting for auto 
motive and general engineering 


IRVING AIR CHUTE OF GREAT BRITAIN, 
LTO.—Parachutes of all kinds, with or without 
quick-release harness; special chair-type para- 
chutes for cabin aircraft; Irvinsuit lambskin 
flying clothing with easy-fitting Zipp fastening. 


J 


J. V. W. CORPORATION, LTD.- Contractors 
to H.M. and Dominion Governments; suppliers 
of the Link Trainer (for blind-flying and blind- 
landing instruction) to the British Empire, 
Egypt, Iraq, Tran and Thailand; modified Link 
Trainers for initial training and pilot selection; 
Associated Companies, J. V. W. Corporation, 
Newark, New Jersey, U.S.A.; Link Aviation 
Deviees, Binghamton, New York: and Link 
Marufactoring Co., Ltd., Gananoque, Ontario. 


JABLO PROPELLERS, LTD.—Airscrews in 
improved wood, with Jablo transparent protec 
tive coating and rubber leading edges, under 
Hiugo Heine patents, for which Jablo Propel 
lers. Ltd. are licensees in Great Britain and 
the Dominions; specialising in detachable 
wooden blades for v.p. and c.p. hubs, such as 
Rotol and D.H.-Hamilton 


JIC WOOD, LTD —Jicwoo!t compressed wood 
for airserew blades, Jiewood impregnated wood 
tor general aircraft and other purposes; light- 
weight floorme 


E. H. JONES (MACHINE TOOLS), LTD.—Sole 
selling agents in Great Britain for Sundstrand 
Rigidmil milling machines for airscrew blades 
at Roto! and De Havilland plants. Cincinnati 
Bickford radial drilling machine. 


A. A. JONES AND SHIPMAN, LTD.—Jones- 
Shipman spar drilling machine, consisting of 
two drilling heads each mounted on a swivel 
base and also mounted on a carriage arranged 
to traverse along the bed so that holes may be 
drilled at any point. Machine tools and small 
tools for engineering industry in genera! 


K 


K.L.G. SPARKING PLUGS, LTD.—Sparking 
plugs in 12, 14 and 18 mm. diameter thread sizes 
and in reach of thread to suit all aero engines 


willow calf. 


The K.L.G. latest 
type corundite- 
insulated aero- 
plane engine 
sparking plug 
Type RCr. 


Corundite used for insulation in latest types. 
K.L.G. plugs available screened or unscreened. 
K.L.G. Resistor Elbows and Resistor terminal 
extensions. Approved by A.M 


KAUTEX PLASTICS, LTD.—Neo-K-Tex pack 
ing and jointing material, suitable for man-hole 
and hand-hole cover gaskets, petrol tank strap 
packings and cockpit and catwalk coverings. 


KAYSER, ELLISON AND CO., LTD.- K.F.965 
special heat-resisting valve steel, as standard 
ised in most leading British aircraft engines; 
various types of stainless steels to Air Ministry 
specifications; large quantities supplied in pre 
cision-ground bar; pioneers in the supply of 
precision-ground bars in all types of steel, in 
cluding tool, high-speed, stainless, alloy and free 
eutting mild. 


ROBERT KEARSLEY AND CO.—Nulac syn 
thetic resin varnishes and enamels for all-metal 
aircraft (brushing and spraying). Kearsley’s 
white line paint; camouflage paints and 
materials to Air Ministry specification. 


KELVIN BOTTOMLEY AND BAIRD, LTD. 
Associated with Kollsman Instrument Co., of 
America, manufacturing an increasing range of 
instruments, including sensitive altimeters, 
standard altimeters, rate-of-climb indicators; 
electric engine-speed indicators, and service and 
civil-type compasses. 


THE WALTER KIDDE CO., LTD.—Specialists 
in the application of carbon dioxide Lux fire- 
fighting apparatus, as extensively used by the 
Royal Air Force and as standard equipment ia 
the U.S. Air Service; Kidde flotation gear, as 
adopted by Great Britain and other countries. 


A Link trainer as supplied by the J.V.W. Corporation. 
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KIRKSTALL FORGE, LTD.—Makers of d 
forgmgs and machined components Produn 
of carbon and alloy steel bars and machining 
bars in fully heat-treated condition ms 

w. . OX, LTD.—Linen Machine 
thread, Victoria quality, for : 
also threads and cordage to ai 
tions. 


KORECT DEPTH GAUGE CO. 
classes of diaphragm instruments 
oil-pressure gauges, suction gauges, airspes 
and rate-of-climb indicators. Continuous read. 
ing fuel contents gauge requiring no intemy 
tank equipment. Specialists in light weigh, 
instruments. 


aircraft 


LTD.~, 
Fuel ang 


L 


LACY-HULBERT AND CO., LTD.—Air om 
pressors, vacuum pumps, machines for testing 
pneumatic firing gear, paint and camouflap 
spraying apparatus, complete compressed 
installations. (A.1.D. Authority No. B.970.™ 
39.) 


ERNEST LAKE, LTD.—Manui 
gineers specialising in aircraft 
trestles) and aerodrome 
equipment and motor 
manufacturing twelve 
Air Ministry. 


G. AND M. LANE AND CO., LTD.—Acroplan 
and Aero precision watches for service cond 
tions—waterproof, shockproof, non-magnetic 


LATEX UPHOLSTERY, LTD.— Designers » 
manufacturers of aircraft seating employing 
Dunlopillo cushioning Aircraft textile equip 
ment, including blind-flying hoods, engine covery 
and ground sheets 


ARTHUR LEE AND SONS, LTD.—Makers of 
aircraft steels to Air Ministry specifications ® 
cold relled steel strip, hot rolled steel strip, steel 
wire and bright drawn bar form in al 
Large tonnage for Air Ministry of 3.8.1 spec 
fication. Stainless steels, particularly in strp 
formation. Streamline wires and tle rods B 
ordinary and stainless steels 


LETTS OQUIKREF DIARIES, LTD 
including The Airman’s Diary, containing @ 
pages of useful information supplied | 
Air Ministry; obtainable at all st 
ls. 6d. and 2s. 6d. 


D. LEWIS, LTD.—Combination flying suits 
fleece lined; sheepskin boots, lambswool lined 
gloves, carphones, silk under-gloves, perfect 
fitting goggles and helmets, in fact everything 
for the airman 


LIGHTALLOYS, LIMITED.—Founers of ab 
minium alloy sand and die castings to all spect 
fications, and responsible for the introduction 
of the corrosion-resistant silicon aluminium 
types, Alpax, Alpax Beta and Alpax Gamm 
B.S.8.L.33 and D.T.D.240 and 245) 

LIGHTNING FASTENERS, LTD.—Suppier 
of * Lightning ” zipp fasteners officially 
approved for aircraft construction. Lightweight 
and heavyweight; straight and curved 
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These trainers are now being 


modified in order to ascertain whether a person can or cannot learn to fly. They a 
also claimed to shorten the time of dual to solo by over 25 per cent. 
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A Lockneed selector valve for 
hydraulic mechanisms. It is designed 
to simplify operations for the pilot. 
When any lever is moved it remains 
in the selected position until the 
operation which it represents is 
completed, after which it returns 
automatically to neutral. At any time 
the operation may be stopped or 
reversed by hand. 


THE LIGHT PRODUCTION CO., LTD.—<Aero- 
fite pistons, die-cast in various alloys; Cygnet 
rings, made from centrifugally die-cast iron 
to various specifications, including Air Ministry 
4.K.6 and other alloys, particularly alloy irons 
of nickel and chromium, also from Thermo- 
crom (D.T.D.23 developed and patented by 
: : new Cellotin anti-scuff rings; 

fluid measures—direct-reading mag- 

gauges for storage tank contents. 

LLEWELLYN RYLAND, LTD.—Specialists in 
manufacture of lacquers, varnishes, enamels 
and all aircraft finishes, including Duralac joint- 
ing compound. 

LLOYDS AND CO. (LETCHWORTH), LTD.- 
Grass-cutting equipment and supplies of gang 
mowers for aerodromes, including new, larger 
and sturdier model to cope with long grass of 
newly-made airfields. Special mechanical scyth 
for cutting rank weeds and for mowing round 
buildings; can be fitted with hay sweep tor 
collecting cut grass which might become a fire 
hazard 

LOCKHEED.—Controlled by Automotive Pro- 
ducts Co., Ltd., makers of hydraulic equipment. 
Controls, pumps, valves, jacks, hoses, pipeline 
fittings and fluids. Airdraulic shock-absorber 
struts and retracting mechanisms. 

LODGE PLUGS, LTD.—Makers of Lodge 
sparking plugs for all types of aero-engines, 
including radio-screened types, Mica and new 
Sintox ceramic (lead-resistant) types. Also radio 
sereened cable terminal fittings for use with 
either condnit-type screening harness or metal- 
braided cable. 

THE LONDON ALUMINIUM CO., LTD. 
Aircraft sheet metal work. Spinnings up to 6ft 
Win, diameter; pressings up to 6ft. Gin. square; 
stampings; special plant and equipment in alu 
minum, aluminium alloys and ferrous metals. 
Productions include engine shrouds, nose p‘eces, 
frame heater ducts, tanks, cowlings, reflectors, 
wheel spats, mandrels and ferrules. Anodic 
treatment (Bergough, Stewart and Brytal pro 
cesses). 

LONDON METAL WAREHOUSES.—Stockists 
of rods, sheet, wire, in non-ferrous metals and 
stainless steel; also bolts, nuts, screws. Cas 
tings in aluminium, brass, bronze, gun-metal, 
stainless steel and alloys. 
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JOSEPH LUCAS, LTD.—Aircraft batteries, 
landing lamps, instrument panels and other 
electrical equipment. 

LUTON AIRCRAFT, LTD.—Designers and 
constructors of aircraft, aircraft accessories, 
engines, materials and instruments. 

JOHN LYSAGHT, LTD.—Constructional steel 
work for the aircraft industry. Hangars. 


M 


M.C.L. AND REPETITION, LTD.—Auto-turned 
repetition products of all kinds from the bar 
in free-cutting steels, high-tensile steels, brass, 
bronze, copper, aluminium, duralumin, Monel 
metal, aircraft steels. All plated finishes( cad 
mium, silver, nickel, gold, chromium), to cus 
tomers’ special requirements. Lighting equip 
ment. 

M.R.C., LTD.—Teleflex push-pull controls for 
operation of throttles, airscrew controls, landing 
lights, fuel cocks. Teleflex patented cable, em 
bodying a raised helix, and used to actuate 
rotary movements as well as all lever move- 
ments. 

MACLAREN UNDERCARRIAGE CO., LTD. 
Proprietors of landing gear patents allowing 
take-off and landing in all wind and weather 
conditions in a desired direction 

MACROME, Ltd.—Makers of Macrome-treated 
tools (specially toughened) such as drills, taps, 
reamers, saws, milling cutters, screwing 
and form tools. Treatment service for tough- 
ening firm's own tools. 

MAGNESIUM CASTINGS AND PRODUCTS, 
LTO.—Manufacturers of the Magnuminium 
series of magnesium-base alloys to all D.T.D 
specifications, supplied in the form of sand and 
die castings, extruded and drawn tube and 
sections, rolled sheet, and a recent development 
successfully applied to the production of 
wrought airscrew blades. 

MAGNESIUM ELEKTRON, LTD.—Sole pro 
Elektron magnesium-rich alloys in 


dies 


ducers ol 
England. 
R. MALCOLM, LTD.—Aircraft and 
metal work, specialists in cowlings, 
spats, tanks, detail fittings, 
A.1.D. approved 
MALLOCK-ARMSTRONG EAR DEFENDER 
CO.—FEar defenders for protection against ex 
plosive and other excessive noises, as supplied 
to the R.A.F. and engine manufacturers 

THE MANGANESE BRONZE AND BRASS 
coO., LTD.—Dynaflex. Anti-vibration mountings 
for engines, radio, instruments, cowlings, tanks, 
shear rubber flexible couplings. 

MARBLE ARCH MOTOR SUPPLIES, LTD.— 
Aviation clothing. Manufacturers and factors 


general 
fa'‘rings, 
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(Above) § Axial 
roller bearings (left) 
are used in Lock- 
heed Airdraulic 
Cantilever shock 
absorber struts as 
fitted to the De 
Havilland Frobisher 
class of air liner 
(right). 


(Left) Topical pro- 


ducts of London 

Aluminium, tail 

units for bombs 

made in duralumin 

and pure alumin- 
ium. 


i. 


Metalastik test their components of 

rubber - bonded - to- metal by such 

methods as shown. This is a tensile 
test under heavy load. 


of motor and motor cycle access 
spare parts 

MARCONI'S WIRELESS TELEGRAPH CO., 
LTO.—Designers and manufacturers of 
apparatus for military nava 
communication, including mobile 
to navigation 7 

JOHN MARSTON, LTD.—Aircraft 
oil coolers, cabin heating, fuel tanks, 
fittings, oleo shock absorber units, 
ings and general sheet metal work 

MARTIN-BAKER AIRCRAFT CO., LTD.—Air 
craft designers and constructors. 

MASSON SEELEY AND CO., LTD.—Precision 
machined components, assemblies, jigs, 
and fixtures A.1.D. approved inspection. Con 
tractors to Admiralty, War Office and Air 
Ministry. Makers of Masseeley radial grindir 
attachments for grinding radii on milling cutter 
or any tool and cutter grinder to the desired 
profile. 

THE MAVITTA DRAFTING MACHINES, 
LTD.—Adjustable ball-bearing drafting mach 
ines, for horizontal and vertical boards, various 
sizes and entirely British made. 

MAY AND BAKER, LTD.—Various forms of 
Rhodoid, such as B.S.S.F.56, transparent cellulose 
acetate sheets for windows, turrets, 
fairings, etc., from Imm. to 6mm, thickness; 
also transparent sheets in thinner substances 
for inspection panels, instrument and chart 
covers D.T.D. 315, black sheets for moulded 
fairings, wheel spats, pipe coverings; black, 
white and opaque colours for instrument plates 
and labels. E. and 1.500 red, green and blue 
for navigation and signal lights 

McGRAW-HILL PUBLISHING CO., LTD.— 
Publishers of techn’cal books for aviation indus- 
try. 

HENRY MEADOWS, LTD.—Nearly forty dis- 
tinct types of engine manufactured; for marine 
and industrial purposes cars commercial 
vehicles and A.R.P. services Diesel engines. 
Gear boxes and transmissions a speciality 

MECHANISM, LTD.—Makers of gyroscopic 
aircraft instruments for which Smith's Aircraft 
Instruments, Ltd., are sales agents. Also manu 
facturers of navigation lights ernal and in 
ternal landing lights; fuel, oil and air pressure 
g sensitive rigging spirit levels; time-ol 
flight clocks; vibration tables; mercury columns 
and other laboratory-testing plant 

METALASTIK, LTD.—Patentees and 
facturers of rubber bonged to metal 
nents of ferrous, non-ferrous and light 
designed for elimination of vibration and noise; 
sole manufacturing rights in G.B. of the Chrys 
ler crankshaft dynamic balancer and floating 
power engine mountings; in-line engine mount 
ings; radial engine mountings; auxiliary drive 
flexible couplings; instrument mountings 

METALECTRIC FURNACES, LTD.—Electric 
furnaces and equipment, including salt baths 
for the treatment of aluminium alloys; alu- 
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The Atmos atmospheric pressure 

gauge, made by Negretti and Zambra, 

is a special aneroid barometer. It 

permits aircraft to be navigated with 

more positive separation of heights in 
bad visibility. 


minium melting furnaces, continuous heating 
plant, recirculated atmosphere annealing fur- 
naces, carburising and reheating furnaces for 
aero engine parts, electrically operated furnace 
charging machines. 

METROPOLITAN - VICKERS ELECTRICAL 
CO., LTD.--Motors, generators, control gear, 
instruments, switchgear, for aireratt’§ tactor‘es. 
Non-ferrous alloys for aircraft’ construction. 
Instruments for aircraft. 

—E. B. MEYROWITZ, LTD.—Luxor goggles in 
several models, as worn by well-known pilots; 
prescription lenses can be fitted. New wice 
angled vision type introduced 1939, 

WILLIAM MILLS, LTD.—Castings in alu 
minium and light alloys and aluminium bronze; 
sand castings and die castings 

MODERN MACHINE TOOLS, LTD.— Machin 
tool merchants, standard machines of all types, 
hew, reconditioned and partly used. Special 
manulactures—3-operation automatics jin. and 
Ijin. capacity; belt-driven capstans lin. and 
ljin. capacity; motorised capstans for high 
speed turning work and for combincd turnifig, 
screwing and forming; motorised thread millers; 
oil groovers for bush and spindle work. 

THE MOLLART ENGINEERING CO., LTD.— 
Sole patentees and manufacturers of the M.E. 
patent universal ball joint, which, due to com 
pactness and high strength to weight ratio, is 
extensively used on service and civil aircraft for 
remote control systems; also used for transmis 
sion Of power; made in range of nine sizes. 
Special joints for particular applications. Manu 
facturers and designers of jigs, tools, plain and 
combination gauges, screw plug and ring gauges 
Specialists in extreme precision fixtures and re- 
ceiver gauges for small mechanisms. 

B. 0. MORRIS, LTD.—Morrisflex flexible shaft 
machines, for searfing, frazing and polishing 
aluminium and non-ferrous castings. Low run 
ning costs, adaptable and dependable. British 
made. Rex rotary cutters (British made) 
MORRISONS ENGINEERING, LTD.—Aero 
nautical and general engineers. Aircraft 
assemblies and sul-assemblies; covered com 
ponents; tool making; press work; A.G.8 
parts; welding; stecl metal work; machining 
of all kinds; heat treatment; anodizing and 
cadmium plating plants 

MORRIS AND INGRAM.—Hall eccentric 
valve-seat grinders for production and service; 
with planetary action and screw feed (for 
precision grinding in all sizes and metals. 
Sioux valve face grinders (for valves of all 
sizes) for wet or dry grinding, with patented 
roller chuck. Graco high- and low-pressure 
lubricating equipment 

DAVID MOSELEY AND SONS, LTD.—Float- 
on-Air pneumatic seating and seat-cum-lifebelts 
for aircraft; all types of rubber products for 
aircraft work. including engine mounting blocks, 
strip, mouldings, sparking plug covers and 
washers; petrol, oil-resisting and oxygen breath 
ing tubing 

MOSERS, LTD.—Suppliers of A.LD. and 
A.R.B. approved stock in nuts, bolts, pins, 
washers and other A.G.S, parts. Aircraft steels 
to Air Ministry specifications. Moser locating 
pins. 

FREDK. MOUNTFORD (BIRMINGHAM), 
LTD.—Fremo taper pins for various aircraft 
purposes, 

MUREX WELDING PROCESSES, LTD.—Elec 
tric welding plants, electrodes and all welding 
accessories for all types of electric welding. 

S. J. MYERS AND CO.—Myers patent rivet 
ing clamp, as standardised by the leading air- 
eraft manufacturers. All British. 


N 


NASH AND THOMPSON, LTD.—Designers 
and constructors of armament and other com 
ponents for aircraft; designers of all the Frazer 


Nash gun turrets as supplied to the Air 
Ministry. 


THE NATIONAL FIRE PROTECTION CO., 
LTO.—Aeronautical fire protection and general 
engineers (A.M. Approval No. 426856/35); Essex 
methyl bromide extinguishers; Featherspray 
hand, automatic and Essex automatic anti-crash 
installations for aircraft; airport fire tenders 
and trucks; Richmond soda-acid and foam extin- 
guishers; Sheen carbon tetrachloride extin- 
guishers; optical ona thermostatic fire detec- 
tion systems; vapour detectors; first-aid equip- 
ment; A.R.P. miscellanea; general engineering 
work. 


NEGRETT!I AND ZAMBRA.—Aircraft instru- 
ments to Air Ministry specifications. Thermo- 
meters for air, oil, petrol and engine test plant 
temperatures; pyrometers for cylinder tempera- 
tures; diaphragms or bellows for boost and 
mixture control; pressure gauges for atmo- 
spheric, boost, fuel and oil pressures; precision 
altimeters; instrument testing equipment and 
meteorological instruments. 


JAMES C. NICKLIN, LTD.—Stockholders of 
steel and aluminium alloys for the aircraft in- 
dustry; exceptionally heavy stocks of sheets, 
tubes, rounds, hexagons and bars always 
carried. 





The Petro-flex X.H.P. tubing was 
developed as a flexible pipe of extra 
strength in connection with hydraulic 
installations. It is used for gun 
turrets and undercarriage operating 
gear and works safely up to 800 Ib. 
per sq. in. pressure. 


NOBEL CHEMICAL FINISHES, LTD.— 
Dopes and finishing materials for metal, ply- 
wood and metal-covered aireraft to all Air Minis 
try specifications. Also suppliers of Universal 
Primer, impregnating sealing varnishes, A.C.P 
Kemies heat-resisting paint and A.C.P. deoxi- 
dine metal cleaning pre-treatments. 


NORTHERN gga AND ENGINEERING 
PRODUCTS, LTD. — Aircraft constructors. 
Presswork and metal spinning. A subsidiary 
of Cornercroft, Ltd., and on Air Ministry list. 


NORTHERN ALUMINIUM CO,, LTD.—Pro 
jucers of light alloys suitable for aircraft con 
struction. Alciad NA.21IS to DTD.351 having 
proof stress of 19 tons sq. in.; choice of alloys 
simplified by introduction of DTD.390 to replace 
other Alelad alloys. New equipment permits 
production of extrusions up to maximum sizes 
and lengths demanded. Forged propellor blades 
supplied up to maximum sizes. High strength 





(Above) Among their wide range of 
equipment, Palmer tyres make a spade 
grip joy-stick embodying brake and gun 
control. Gun fire is controlled by the 
push button valve and flexible hydraulic 
feed pipes are carried down the stick. 


(Right) The latest type of brake for 
aircraft wheels is another item in the 
extensive range of Palmer products 
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castings manufactured to Specification DTD 
304 and 361 (Alloy NA.226), ani DTD.300 (Al ngs 
NA.350) for stressed component Noral ‘ ; 
used for aeroplane dope and priming paints eet 


THE NORTHERN RUBBER cO., Lp jreraft. 
General rubber equipment an essories ights, 
manufacturers of Nordoil products . 
rubber oil and petrol resisting ucts. Sy *: 


joints, gaskets, sealing rings, connections, 
and tubing. 


oO pd steal 


ODDIE, BRADBURY AND CULL, Ltp._y, _ 
engaged on work of national importance, 4) HE 
Autogiro rotor blade spe ialists. Airera pecialist 
constructors. = ‘og Whee 
solid 

ODDIE LOCK NUTS, LTD.—Makers of speciale? cifieat 
locknuts. ive rans 
anese bI 
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PAK PARACHUTE CO., LTD.—Paraciues o tA. 


all types; towing targets, wind ind 
; , dicators an 
signal cones. All high-class s« wing work, ‘ — . 










THE PALMER TYRE, LTD.—Well know! 
especially for Palmer tyres Also wheel epartime 
brakes, gun-firing gear. Rubber aces es. i ting to 

< OBbook = 





cluding inspection-hole covers, an ic 
chutes, rudder-bar ends with toe straps, math THE | 
ting, pneumatic regulating valves, Silvoflex highEBreeze ( 
pressure hydraulic hose, air ducts, petrol apéManulact 
o'l-resisting hose High- and medium-pressup@ Breeze 
tyres and electrically conductive tail-tyres “i parine ¢! 
sociated with British Tyre and Rubber (9 { elec 
Ltd. us. Tal 
acum | 
L. B. PARKES AND CO.—Immediate anodisf&ereened 
ing service. Tubes, sections, fuel and oil tank tarters | 
tail assemblies, castings, A.G.S. parts 
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E.R. I 
PARKINSON AND COWAN, LTD. \ippe@jengines 
with modern, mechanised, light casting foundr 


capable of producing both and noog POLES 
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ferrous castings. Factories in 1, Birming§standard: 
ham, Manchester, Oldham Glasgow §aerials 
Vitreous, stoving and _ cellulose enamelling$planting 


Presswork up to 400 tons capac Press toolsffor aif-r 
Hot stampings up to 2 Ib, weight. Gravity d 
castings. Plating. Heat treatment. Anodisingg THE P 
panel heating. Bakelite mouldings. Gear eup§—All ty 
ting and ma hining. Enquiries to The Parkinffiexus fo 
son Stove Co., Ltd. control § 
sure hy« 
J. PARKINSON AND SON.—Machine tod cabin be: 
makers end iron founders, plain and universifflexible t 








milling machines; Sunderland gear planers metallic 

which are gear generating machines for spur 

spiral and double helical or herringbone geang OAVIE 
turers 0 


PARNALL AIRCRAFT, LTD.—Design an@miniom, 
manufacture of aircraft and aircraft compongsplit cot 
ents. Specialists in armament equipment fognickel al 
all types of aircraft and manufacturers of th@jand cop 
F.N.-type of gun turret, developed by Capt. A 
Frazer-Nash, and adopted by the Air Ministry PHILL 

scope te 

THE PATENT MOTOR PRODUCTS C0. a millio 
Hermeticoll liquid jointing for use in aero emsgall 
gines; marketed in three sizes of tins and onqjapproved 





gallon drums Farnbore 
G-class | 

HENRY PELS AND CO., LTD.—High *peegj Advanta 
nibbling shears and punches. Allied accessoriejjand so d 
and tools. space. | 





purposes 





J. PENNY AND SON.—Stockists of all aireral 
specification steels, in sheets, bars, strip ag} PLAST 
wire; stainless steel in all forms, for machining] shape-m 
forging and pressing and full range of windsere 
minium sheets; suppliers to princiy lamp co 
firms and their sub-contractors or in al 
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METAL CO., LTD.—Alumin 
castings; aluminium alloy 
Alclad and Duralumin 
work; aircraft assem 
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AND RADFORD.—Accumulators for 
serait, suitable for engine starting, cabin 
bts, radio, undercarriage actuation; special 
pes of varying capacities made for aerobatic 
uF pon-aerobati« machines; high-capacity 
wmulators for ground starting. 


pETRO-FLEX TUBING CO., LTD.—Flexible 
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tubing for the conveyance of petrol, benzole, 
hot and all hydrocarbon oils; also water 
nd steam. Available in high-and low-pressure 

pes. 

THE PHOSPHOR BRONZE CO., LTD.— 

secialists in production of non-ferrous alloys; 


Pog Wheel brand special process phosphor bronze 
» solid and cored sticks; phosphor bronze to 
ifeations 2.B.8 and D.T.D. 78A, etc.; exten 
ve range of gun metals, high tensile man- 
anese bronzes; Vulcan brand and other brands 
Ivf white antifriction metals; tinished machined 
bushes and bearings, and centrifugal castings. 


siR ISAAC PITMAN AND SONS, LTD.— 
publishers of technical books, including Air 
anual ot the British Empire, 1939 (21s.); Flying 
Explained  (6d.); Aircraft Engine 
(10s. 6d.). Free wartime enquiry 
partment equipped to answer questions re- 
ting to technical publications particularly to 
$ 





D 











straps, math THE PLESSEY CO., LTD., incorporating 
reexe Corporation of Great Britain, Ltd.— 
anufacturers and suppliers of well-known 
reexe, Pesco and Coffman accessories for 


lium pressurg 
uil-tyres, Ag 





diate anodig 
nd oil tanks 
arts, 


D.— Equipped 
ling foundry 
is and how 
lon, Birming 
| Glasgow 
enamelling 
"ress tools, 
Gravity dig 
Anodising| 
- Gear cub 
The Parki» 


lachine tool 
nd universal 
ar planers 
s for spur 
thone gears 


Design ang 
ft compon 
pment fog 
irers of th 
hy Capt. Al 
y Ministry 


cTs C04 
nh aero 
os and obd 


High speeg 


accessor 








Specialists in design 


marine craft and aircrait. 
Radio appara- 


bi electrical screening systems. 


tus. Tab controls and flexible drives. Fuel, 
racuum and hydraulic pumps for all purposes. 
Rereened engine harness and cartridge type 


starters for all types of engine. 


E. & PLUGS, LTD.—Sparking plugs for aero 


engines 
POLES (1938), LTD.—Adastra sectional steel 
standards for aerodrome obstruction lights, radio 
aerials, in heights up to 100ft.. for ground 
planting or erection on buildings. Siren poles 
for ait-raikl warnings 


THE POWER FLEXIBLE TUBING CO., LTD. 
—All types of flexible metallic tubing. Avio- 
flexus for oil, petrol, gun turret and automatic 
control systems; Aircraft-Duroflex for high pres 
sure hydraulic oil units; Super-Metalflex for 
cabin beating and ignition screening; aluminium 
flexible tubing for ammunition tubing. Flexible 
metallic bellows 


DAVID POWIS AND SONS, LTD.—Manufac 
turers of rivets and washers in copper, alu 
minium, light aluminium alloys and duralumin; 


split cotter pins in steel, stainless steel and 
nickel alloy, non-corrodible materials, also brass 
and copper panel pims. A.1.D. Approved. 


PHILLIPS TELESCOPIC TAPS, LTD.—I"hille- 


scope telescopic taps produced at rate of over 
a million a year. Latest model in brass for 
Sgaill. tanks holding chlorinated water, 
approved by Royal Aircraft Establishment at 


Farnborough; supplied for Short Sunderland and 
G-class flying boats, Blackburns and Hawkers 
Advantage is that tap disappears into container 


and so does not detract from valuable gangway 


space. Either rigid or detachable (for cleaning 








aircra 
strip ap 
machining 


1 





























purposes) 


PLASTILUME PRODUCTS, LTD.—Moulding, 
shape-machining and glazing of gun turrets, 
windscreens, 
lamp covers in 
or in any 


cabin windows, land and navigation 
LC. 
sheeting 


resin 
parts 


Perspex synthetic 


acetate Also other 





A Rotax magneto as fitted to the Bristol 
Ourteen-cylinder sleeve valve engines. 
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in opaque acetate such as fairings and spats. 
v 


Suppliers to Fairey, Gloster, Bristol, A. : 
Roe, Daimler, Hawker, De Havilland, Rootes, 
ete. Two factories. 


QUALITY STEELS (LONDON), LTD.—Alloy. 
stainless and valve steels to Air Ministry speci 
fications. Also high speed carbon and alloy tool 
steels; magnet steels. 


THE R.F.D. CO., LTD.—All kinds of kite 
balloons; flotation gear for aircraft and sea 
planes; pneumatic dinghies for life-saving in 
aircraft and seaplanes, pneumatic motor din 
ghies for tender work in connection with sea 
planes; flag and drogue targets; wind socks; 


rigid containers for aeroplane flotation 


RADIO TRANSMISSION EQUIPMENT, LTD. 
Contractors to all Government Departments 
for radio equipment. Manufacturers of aircraft 
radio equipment including homing, D/F and 
beacon receivers for blind landing; blind landing 








Adastra poles are made up of steel 
sections and can be used for obstruc- 
tion lights for aerials or for air-raid 
warning sirens, as illustrated. They 
are made by Poles (1938) Ltd. 


and navigational beacon transmitters for air 
craft and marine use, Aircraft and mariue long 
and short wave transmitters; ultra short wave 
low-power communication transreceivers; valve 
oscillators, high frequency furnace equipments. 


RAGOSINE OIL CO., LTD.—Minix aero oils. 
Also industrial cils and cutting oils. Approved 


by Air Ministry and engine manufacturers. 
RANALAH, LTD.-—Sheet metal work; drop 
hammer and small presswork; aluminium and 


steel welding; specialists in radial engine cowls 
and shrouds. 


JAMES H. RANDALL AND SON, LTD.— Fully 
equipped for the production of all kinds of 
metal spinnings; light sheet-metal work, cop 
persmithing; pipe work for all kinds of air- 
craft; also tanks, seats, cowling, fuselage 
panels, induction and exhaust pipes 


RANSOME AND MARLES BEARING CO., 
LTD.—Manufacturers of all types of ball and 
roller bearings, including chromium-plated or 
Stainless steel bearings with grease-retaining 
plates and filled with lubricant, needle roller 
bearings held in cartridge, ball bearing control 
pulleys and rod end bearings 


RANSOMES AND RAPIER, LTD.—Rapier 
mobile cranes with rubber-tyred road wheels 
(solids or pneumatics)—petrol electric or diesel 
electric for aerodrome and shed service ; Rapier 
slider catapults, developed from design paten 
ted by the British Admiralty and suitable for 
use ashore or afloat; Rapier Glover aircraft 
docking cradles for handling all types of boat 
and float seaplanes on slipways, floating docks 
and hangars. 


RANSOMES, SIMS AND JEFFERIES, LTD.— 
Manufacturers of machinery for preparation and 
maintenance of aerodromes, i.e.. gang mowers 
specially designed for cutting aerodromes, mole 
drainers, dise harrows, drag harrows, land level 
lers, portable hangars. 


REID AND SIGRIST, LTD.—Turn indicators: 


Two-needle model standard in R.A.F.; bubble 
type for light planes, commercial use. Gyori 
zon, turn indicator in picture with visible hori 


zon effect. Fore-and-aft levels, standard in 
R.A.F. Fire-fighting hook for aerodromes and 
A.R.P use. Aircraft picket. Pilot-testing and 


training apparatus. 


THE RENOLD AND COVENTRY CHAIN CO., 
LTD.—Stainless steel chains, non-corrosive and 


of low magnetic permeability; steel transmission 





for operating flying controls, such aa 
throttle, altitude and petro! controls, 
and for non-flying controls, such as on seat 
operating gear and retractable undercarriages 


THE REVVO CASTOR CO., LTD.—Makers of 
ball-bearing swivel castors for all types of 
trucks, trollies, aircraft assembly equipment and 
aero-engine stands. 

REYNOLDS TUBE COMPANY, LTD., AND 
REYNOLDS ROLLING MILLS, LTD.—Col:d- 
drawn seamless steel tubes to all aircraft speci- 
fications; manipulated and built-up welded «steel 


chain 
ailerons, 


structures, such as engine nacelles and rings, 
high-strength light alloy tubes, extruded sec 
tions, rods and bars, in the Hiduminium and 
Magnuminium ranges of alloys; also manipu- 
lated tubes and sections in these materials; 
Barronia tubes for high-pressure hydraulic work 
up to 4,000 Ib. /sq. in.; high-strength light alloy 


sheets and strip to all Air 
and B.S.1. specilications. 


ROLLASON AIRCRAFT SERVICES, LTD.— 


current Ministry 


Repair and overhaul of all types of airframes 
and engines. C. of A eXaminations. Air 
Ministry contractors. Licensed ground engi 
neers. Testing aud repair of instruments and 
equipment Private aircraft housed DH 
agents; BA Swallow spares. Manufacture of 


components, sub-assemblies and machined parts. 


Design and manufacture of tools, jigs and fix- 
tures. 

ALFRED ROBERTS AND SONS, LTD.— 
Mechanical rubber articles of all kinds, 
moulded, extruded and machined; rubber 
bonded to metal for engine mountings and 
other anti-vibration purposes; especially for 


instrument mountings 
RODENSIDE ENGINEERING AND MANU- 


FACTURING CO., LTD.—l’ress tools, jigs, and 
fixtures for aircraft components. Gauges, jie 
boring, moulds for diecasting, plastics, rubber, 
glass. Patterns in wood and metal Special 
purpose machines. 

HENRY ROSSEL AND CO., LTD.—Special 
ists in all grades tool steels. Twist drills of 
Super-Victory high speed steels. Blue Riband 


Victory milling cutters for heavy duty and fast 
cutting on nickel chrome and other alloy steels. 
Reamers, boring bars and small tools. Jigs, 
press tools and drop forging Files. 
Blades and «hives. Tool bits for cutting steels. 
Centreless grinding of aircraft stainless steels. 


ROTAX, LIMITED.—Complete aircraft 
trical apparatus. Rotax-Eclipse direct cranking 
and inertia starters. Rotax magnetos and 
booster coils for Bristol, Napier and Rolls-Royce 
engines. Also generators of the 150-1,000-watt 
C.V.C. type. Small motors for flap, bomb door, 
controllable gill and undercarriage operation. 
Full range of landing lamps. Rotax-Echpse 
vacuum pumps and anti-ice and de-icer equip- 
ment. Navigation lamps, batteries, switch- 
boards, fuse boxes, portable floodlight. 

ROTHERHAM AND SONS, LTD.—Watch- 
makers and engineers; precision instrument 
makers. 

ROTOL AIRSCREWS, LTD.—lesianers 
manufacturers of non-feathering and full 
feathering constant speed airscrews with 
hydraulic or electric operation for acro engines 


dies. 


elec- 


and 


of 725 h.p. to 2.000 h.p. Airserew blades in 
magnesium and wood Constant-speed gover 
nor units and feathering pumps. Spinners. 


RUBERY OWEN MESSIER, LTD. 
able and non-retractable undercarriages and 
associated equipment; hydraulically and pneu 
matically actuated mechanisms of all descrip- 
tions; aeroplane wheels and brakes; hydraulie 
and pneumatic armament controls; hydraulic 


Retract 


remote controls 

RUBERY OWEN AND CO., LTD.—P.B.X. 
aircraft components, turn-buckles, eycbolts, 
bolts, nuts, serews. Turned parts of every 
description in stainless, high-tensile and other 
steels. Pressings in stainless, Alclad, aluminium 
and duralumin. Sheet metal work 

THOMAS DE LA RUE AND CO. LTO.— 
Plastic mouldings for use in aircraft 

L. A. RUMBOLD AND CO., LTD.—Aircratt 
silencing, furnishing and upholstery specialists; 
chairs, parcel racks, cabinets, tables, carpets, 
for civil aircraft; pilot, gunnery, wireless ob 
servers and other types of seats for Service 
aircraft; blind-‘flying hoods and all types of 
superstructures (latter work under A.1.D ap 
proved inspection) 

J. V. RUSHTON (WOLVERHAMPTON), 
LTO.—Anodisers of aluminium and aluminium 


alloys to Air Ministry and other 
Also cadmium, chrome, bard chrome 
finishes 


specifications. 


and nickel 


Ss 


THE &.U. CARBURETTER CO., 
Automatic carburetters and automatic variable 
datum boost controls for aero engines, as fitted 
to many Air Force machines. Carburettors to 
suit engines of any horse-power 

GEO. SALTER AND CO., LTD. Iligh-quality 
springs and machined parts used extensively for 
contracts of national importance 


LtTo.— 


















: 
’ 
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SANDERSON BROTHERS AND NEWBOULD, 
LTD.—Suppliers of all types of aircraft steels. 
Manufacturers of high-class tool steels, saws, 
files, machine knives and engineer tools. 

SANGAMO WESTON, LTD.—Manutacturers 
and suppliers of Weston electrical instruments. 
Weston aircraft thermometers require only 
electrical connection between instrument and 
point of temperature measurement. Engine 
cylinder thermometer. Electrical air, oil and 
radiator thermometers. Thermometer selector 
switch, enabling measurements to be read off at 
various points but on one indicator. Ammeters 
an voltmeters. Thermocouples, compensating 
leads and resistance bulbs. 

SARO LAMINATED WOOD PRODUCTS, 
LTO.—Saro aircraft plywood to Air Ministry 
specification, supplied in thicknesses from 
0.5mm. (3-ply) and 0.8mm. (5-ply) upwards in 
all sizes; plywood supplied in one piece shaped 
ready for assembling; Saro compressed and im 
pregnated timber for spar flanges; wooden air- 
crait assemblies. 

SELF PRIMING PUMP AND ENGINEERING 
co., LTD.—Makers of aircraft fuel pumps elec- 
trically and engine driven. Hand operated, direct 
or remotely controlled, priming and emergency 
pumps. Pressure regulating valves, single and 
multiple unit fuel stop cocks, oil and petrol 
filters, 

SELLMAN AND HILL, LTD.—Pressings for 
aircraft work in steel, brass and aluminium 
alloys. Header tanks and fittings for hydraulic 
brake gear. Also spinnings and assemblies. 

SERCK RADIATORS, LTD.—-Radiators for 
high-speed aircraft for cooling Ethylene-Glycol, 
steam or high-pressure water. Oil coolers, with 
preheating jacket and automatic flow control 
under predetermined temperature and pressure 
conditions. Cabin heating Header tanks of 
light but strong construction. Research in 
cluding wind tunnel tests. 

WwW. S. SHACKLETON, LTD.—Aecronautical 
consulting engineers and merchants Suppliers 
of all types of new and used aircraft, engines 
and all aeronautical and engineering acces- 
sories to operating companies and private 
owners throughout the world sritish repre 
sentatives, consultants and buyers to a large 
number of firms. Aeroplanes bought, sold and 
exchanged Packing, shipment and insurance 
arranged to any destination Test flying, in 
spection reports and technical consulting on all 
aeronautical subjects 





ALEXANDER SHANKS AND SON, LTD.— 
New model gang mower for aerodromes, has 
larger detachable cutter driven at both ends; 
each cutter shaft has unique method of prevent 
ing long grass from binding round it; made in 
combinations of three, five, seven or more units 


SHORT AND MASON, LTD.—Air-speed indi 
cators and recorders, altographs, altimeters, 
aero compasses, revolution indicators, boost 
gauges, oil and fuel gauges, rate-of-climb indi 
cators, oxygen regulators, undercarriage indica 
tors, radiator thermometers, Brown turn-and 
bank indicators, micro-barographs, various 
meteorological instruments and test apparatus. 


SIEBE, GORMAN AND CO., LTD.—Oxygen 
breathing apparatus for high-altitude flying; 
test apparatus for oxygen breathing apparatus; 
oxygen compression pump for cylinder charg 
ing: fuel flow indicators; calibrating apparatus 
for altimeters and air-speed indicators; electri 
cally heated and other aircraft clothing; salety 
belts and harness; collapsible dinghies. 


SILENTBLOC, LTD.—Anti-vibration engine 
mountings of several types designed for aircraft 
work, with rubber stretched between concen 
tric tubes preserving it from deterioration; 
special mountings for exhaust rings and instru 
ment boards; equipment for individual instru 
ments, ranging from fittings designed to sup 
port only a few ounces to others of much 
larger size; flexible couplings. 


SILVERTOWN LUBRICANTS, LTD.—Speedo 
lene aero engine o'| and Silvertown P.4 aero 
engivre oil, both to Air alinistry soecification; 











row self-aligning roller bearings, Air Minist 
approved, in types and sizes required for mn 
craft work. Moulded and machined synthetic 
resin (fabric reinforced) ball bearing control 
pulleys; rubber-tyred ball bearing rollers 
push-pull controls. foe 
THE SMITH ADAMS SEPARATOR Co. LT. 
—Hagol lanoline rust preventer ’ : 
SMITHS AIRCRAFT INSTRUMENTS.—p. 
signers and manufacturers of all types of gip 
craft instruments, including sensitive altimeter: 


















artificial horizons, turn-and-bar and rateof. 
climb indicators, undercarriage nd flap posi. 
tion indicators, remote-reading « pment, Test 


Besides their ball and roller bearings, te Mc rr $e 


Skefko’s make lightweight SKF ball- SMITH'S STAMPING WORKS (COVENTRY) 
bearing control pulleys. These are LTD.—Drop forgings in steel and light alloys 
built of fabric-reinforced bakelite to all standard specifications, with full heat 


treatment and testing 
SOAG MACHINE TOOLS, LTD.—Radiai drill- 


ing machines and tool room lathes 


material moulded around the bearing. 











‘Silarctic " oil, “ Silarctie” grease; cutting, SORBO, LTD.—Sponge rubber specialists; op 
drilling, cooling oils and greases for all in- Air Ministry approved list. ' 
dustrial purposes; Silvertown aero oils ap- SPECIALLOID, LTD.—Aecro engine pistons 
proved by the makers of every British aero from Specialloid new-process castings or from 
engine, and used in large quantities by the forged blanks in various alloys; complete faci- 
R.A.F. and important manufacturers lities for machining all types of aero engine 
SIMMS MOTOR UNITS, LTD.—Aircraft mag pistons. Approved contractors. 
netos, self-contained and with separate dis- THE SPERRY GYROSCOPE CO., LTD 
tributors for use on 4-cyl. to 24-cyl, engines; Manufacturers of Gyropilots for civil and nili- 
can be fitted with internal automatic timing tray aircraft (as fitted to the fleets of Imperial 
device and cams suitably compensated for Airways, British Airways and most Continental 
articulated connecting rods. Impulse starters, airlines) and of the Sperry Directional Gyro 
aircraft generators, synchronisers for magneto and Gyro Horizon (as standardised for com 
timing, petrol and oil level gauges. Repairs to mercial and military aircraft throughout the 
all types of magnetos world) , ” 
SIMMONDS AEROCESSORIES, LTD.—Sim SPLINTEX SAFETY GLASS, LTD.—Splinter 
monds Elastic Stop-Nuts, Simmonds-Corsey safety glass for aircraft, ine ling flat and 
(push-pull) controls, Simmonds-Goudime navi curved multi-ply bullet-proof safety glass ‘for 
gational instruments, Simmonds electric and pilot’s screens, smoke-tinted dimming pane 
hydraulie contents gauges and indicators, Sim- and instrument Specialists ~*. ng 
monds cowling clips, Simmonds jointing com- and trimming Perspex and Acetate w ~_ 
pound, Simmonds pipe coupling, Simmonds Non screens and panels dias 
— Aircraft flooring Subsidiary company, STANDARD TELEPHONES AND CABLES 
umonds Aerocessories (Western), Ltd.. in full > tallat } 
production LTD. eee — ns I raft and 
groun services ivil equipment $s dir 
SIMPLIFIX COUPLINGS, LTD. Compression tion finders, radio aeneneee 4 approach 
joint for copper, tungum, duralumin = and receivers, ground stations Military 
D.T.D. 310 tube Simplitix joints fully ap equipment for ! e and 
proved by Air Ministry for all types of air bomber aircrait u it iding 
craft 310 joint approved for D.T.D. 310 tube. mobile units, 
SKEFKO BALL BEARING CO., LTD.—S.K.F STERLING METALS, LTD.—Elcktron mag 
ball, cylindrical roller, taper roller and double nesium alloy castings, sandcast 1 gravity 
e cast Also heat-treated a rpor 
ated in Many types ofl ve! gines, air 
frames and landing wheels A slumir 
alloy castings for all aircraft f{ poses. X-ray 


metallurgical examination 

J. STONE AND CO., LTD.—Voltax 
tors—carbon pile type, to Air M tr 
cation; non-ferrous alloy castings, dic 
forgings, stampings and extrusions 
Ceralumin high tensile aluminium alloys 
Superston L.189 aluminium = bronze 
magnesium alloys, castings and 
chromium bronze bearing | 





(Above) Typical 
of the specialised 
aircraft instru- 
ments made by the 
Sperry Gyroscope 
Company is this 
Gyropilot. 

















(Right) This Bloc- 
tube throttle box 
controls throttles, 
mixtures, V.P. air- 
screws, air intakes 
and oil tempera- - 
tures, and has 
adjustablestopsand 
gates. It is fitted 
to the Handley 
Page ‘‘ Harrow ”’ 
and is made by 
R. Tampier. 
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(Left) A Westland 


Egyptian Govern- 
ment shown fitted 
with a Vokes 
streamlined air 
filter, necessary on 





(Right) Detail of the Vokes 
Multivee air filter. i 
the oil wetted type and uses 
the filtering medium 
two layers of corrugated 
metal gauze with cotton 


4. B. STONE rer co., LTD. 





sparking plugs in G.B. 


TECHNOLOGICAL 
GREAT BRITAIN.—Correspondence 
aeronautics and all other branches of engineer 
Preparation for R.Ae.S 


STREAM-LINE FILTERS, LTD. 


B. SUNLEY AND 60. 
R vil 





HERBERT TERRY AND SONS, 


SUPER No» SEALS AND GASKETS, ive. 
Pertes ( 





THOMPSON BROS. 


+s, hand or power operated; 


THOR HAMMER CO. 


6. TAYLOR (BRASS FOUNDERS), and mallets; all-copper hammers; 


TIMMINS AND CO., LTD. 
TAYLOR AND CHALLEN, LTD. 
high-speed automatic 
’ repetition parts in 
high-speed roll feed 40-ton press, 


‘and tank dipsticks, 
any special machined parts to blue-prints 
TITANINE, LIMITED.- 


CHARLES TAYLOR (BIRMINGHAM), 
producing Titanine 


, including brassfinishers 


cock boring machines, 
polishing machinery, 


TRIPLEX SAFETY GLASS CO., LTD 
TAYLOR, TAYLOR AND HOBSON, LTD.— . 


>» now completely equipped their new work 


Manufacturers of photographic ‘lenses and opti. duplicating their ex'sting 


cal measuring instruments including the Taylor 
Alignment telescope. 


.-—Manufacturers of aircraft TUNGUM SALES COMPANY, 


Tungum non-ferrous ¢ . to Air Ministry speci- 


units rots ooo in ¢ tt 


Communicalions intended for 





manufacturers 


servicing equipment 


“IMPROVEMENTS, LTD. are reviewed in this Guide may 


be addressed care of “ Flight.” 


s for h gh temper ature 


ceptional strength and rigidity; in tubes, sheets, 
bars, rods and wire. 


TURNER BROTHERS (BIRMINGHAM), LTD. 
-Specialists in aircraft tools, jigs and fixtures. 
Equipped for production. Seven jig © borers. 
Additional factory being added 


TURNER MANUFACTURING CO., LTD. 
Undercarriage oleos and tail units of pneumatic 
and oleo-pneumatic types; tricycle and = ski 
undercarriages; oil-air high-pressure retracting 
mechanisms; vacuum pumps, fuel pumps, winca 
gears and aircraft components. 


WILLIAM TURNER AND BRO., LTD.—Pneu 
matic engineers now engaged on work of 
national importance Kismet air towers, air 
compressors, tyre gauges for motor industry. 





U 


UNITED EBONITE AND LORIVAL, LTD.— 
Ebonite battery containers and fine mouldings 
in bakelite, synthetic resin urea-formaliehyde 
and cellulose acetate materials 


Vv 


V.D.M. SPINNERS, LTD.—Quick-detachable 
spinners or nosings; cowlings, sheet-metal air 
cralt components. 

Vv. P. AIRSCREWS, LTD.—Specialists in all 
types of oil, fuel and water tanks. Sheet metal 
work for aircraft Anodising 


VICKERS-ARMSTRONGS, LTD.—Producers of 


various types of aircraft for the Royal Air 


Force. 

VOKES, LTD.—Filters of all types for aero 
engines and aircraft mechanisms as supplied to 
the Air Ministry Engine, lubricating and oil 


filtera: gun turret and hydraulic undercarriage 
filters; test bed filters; high-pressure oil filters, 
Air filters and cleaners. Oil bath air cleaners. 
Filter silencers. Crankcase breathers Air con 
ditioning For example, Vickers Wellington has 
two Vokes air cleaners for the twin engines and 
four Vokes oil filters for the hydraulic mech 
anisms of gun turrets and und 

VOSPER, LTD.—High-speed motor launches, 


seaplane tenders and refuelling vessels 


w 


c. C. WAKEFIELD AND CO., LTD.—Castroi 


ercarriag 


aero oils. available at aerodrome: at home and 
throughout the Empire; Carnet and air tour 
ing service: engine lubricating oils to Air Minis 





try specification; industrial o 
tion o nits 

WADKIN, LTO.—W oodworking machinery 
ngineers Special range of machine tools for 
working non-ferrous metals Wadkin high-speed 
routing and drilling machines tor air-frame cqm 
ponents from duralumin alclad sluminium, 
brass or for cutting out and heveliing z synthetic 
tlass. Two types of router available with fixed 


8s; portable avia 


head or with a radial arm Also range of band 
sawing machines; and Wadkin spind'e moulder 
for shaping outside profile of duralumin plates, 


JAMES WALKER ~_" co., LTD.— Packing 


and jointing specialists vu ts include Lion 
gland rings, oil resisting bans any oil resisting 
cup rings, Syntho oi! resisting rubber, Gaskoid 
il and petrol resisting joints and washers, 
Syneo oil resisting flexible cork Copandas 
copper sheathed joints ind = washers Petso 
petrol resisting rings and grommets for fuel 
a ng oints Satisfactory packings for oleo 
bri s, variable pitch gear, retractable under 


carr ue 

A. J. WALTER.—Supplier of Piper Cub air 
craft for the British Isles, India and Ceylon, 
and authorised service station for Continental 
motors 

H. W. WARD AND CO., LTO.—Specialists in 
the manufacture of ungeared and geared cap- 
stan lathes, combination turret lathes with 
patent covered beds, tools, toolholders, chucks 
and accessories for use on up and turret 
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A vertical forced-air circulation furnace, made by Wild-Barfield Electric Furnaces. 
It is used for the heat-treatment of aluminium alloy forgings, mainly airscrew blades. 


WAYNE TANK AND PUMP CO., LTD. 
Electrically operated petrol and oil pumps; air 
port refuelling pits; complete underground 
storage tank installations for and oil 
special equipment for petrol and oil dispensing 
designed and manufactured to requirement 


petrol 


WEATHERSHIELDS, LTD.— Manufacturers 
of sliding roofs, sliding doors and hatches; 
sheet-metal work; presswork; welding (are 
spot and acetylene); tube manipulation sections 
in all metals; special metal containers; side 
screens, hoods and tilt covers; seat fittings; 
uphoistery; cabin superstructures; motor trans 
port lorries; steel or wood units. 

WELLWORTHY PISTON RINGS, LTO.—Pis 
ton rings to Air Ministry specifications 4K6 and 
D.T.D. 233 in Thermocrom metal; aitreratt 
pistons from forgings and die-castings; Welflex 
patent compensating pistor cylinder iining 
and liner castings valve seat inserts. Oil 
filters for all types of engines 

CHARLES WESTON AND CO.. LTD.—Manu 
facturers of sealing devices, including Gits oil 


seal amd Weston oil retainer, available in 
various metals and incorporating various sealing 
mediums Gitseals, besides being used for en 
gines, auxiliary equipment and undercarriages 


are fitted to machine tools, 


WEYBURN ENGINEERING CO., LTD.—<Aero 
engine camshafts and other parts requiring a 
high degree of accuracy in machining and heat 
treatment. 

J. SAMUEL 
Specialists in the 
complete metal 


WHITE AND CO., LTD. 
manufacture of all types of 
assemblies and components, in- 


cluding fuselage frames, wing frames, fairing 
panels, seat raising gear, seat frames, engine 
mounts, wireless instrument crates, rudder bars 
and struts. Metal work of all descriptions, in 


cluding heat treatment, sand blasting anodising, 
cadmium plating and welding. Sub-contractors 


to leading aircraft manufacturers. Repair and 

maintenance work. Aerodrome adjoins works. 
WHITELY PRODUCTS, LTD.—Rubber shock 

absorber cord; metal, wire and leather parts. 


A. C. WICKMAN, LTD.—AlIl machines for the 
fabrication of metal aircraft components, in 


eluding hydraulic drawing presses, press brakes 


an! special double-crank presses with large bed 
area 

HENRY WIGCGIN AND CO., LTD.—Monel 
metal (nickel-copper alloy) for various air- 
craft and engine constructional purposes; Monel 
rivets; “ K"’ Monel (amagnetic); Inconel, with 
high resistance to corrosive action of exhaust 
gases, and therefore particularly suitable for 


evhaust manifolds. 


(Right) A radial arm drilling machine, 
made by Wadkin Ltd., in action. 
This is the Wadkin Radial Arm 
Router L.E. at work on duralumin 
components in a Coventry factory. 


WILD-BARFIELD ELECTRIC 


LTD. 


naces; 


normalising 


naces 


All types of «¢ 
Heavy-Hairpir 


for 
light a 


furnaces ; 
tempering ; 
treatment of 


lectric 


forced-air 
billet 


lloys; 


FURNACES, 


heat-treatment fu 
1 carburising 
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a 
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nd heat 
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ance sait baths; lead, white metal and alu 
minivum melting furnaces; continuous furnaces 
for all purposes, including bright annealing and 
clean hardening, and high-speed steel hardening 
furnaces; small muffle furnaces for works anil 
boratery use; Vickers Pyramid hardness-test 
ng machine; Nitriding and stabilising furnaces 
a pe RUBBER LINATEX, LTD., 
Manufacturers of Linatex, see non-ageing 
rubber. Supplie 1 in strips and ctions of all 
kinds for doors, windows, « soni hatches 
ling thy stowage Free technical service avail 

ble to deal with problems 

W. AND A. WILLIAMSON AND CO., LTD. 
Petrol tanks (De tergue riveted and weld 
and soldered types) oil tanks, water tanks 
radiators, exhaust pipes and all types of sheet 
metal work. Petrol tanks for R.A.F. aircraft 
such as Wellington, Wellesley, Spitfire tne 
Hurricane 

J. H. WILLIS AND CO. Wo: lock fo 
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1939 
aircraft instrument panels, now pplied in 
electric as we as in lever form 

WINDOVERS, LTD.—Component- the air. 
craft industry, including cowlings its, tail 


plains, assemblies. 


WORCESTER SHEET METAL AND PReEgs. 
INGS COMPANY.—Specialists in n facture 


of aircraft radiators, oil coolers, f | and 
water tanks of De Bergue riveted welded 
construction. Sheet-metal parts, pre gs and 
fittings in all metals. 

WRIGHT'S ROPES, LTD.—Stee! spun 
from finest British steel to Air M ry and 
other specifications; non-corrodi! ibles and 
strands; cable fittings. 

WRIGHT, ANDERSON AND CO., LTD.—Stry 
tural steelwork for all purpose ! gar and 
factory specialists; clear spans up t ft. de 
sigmcd, fabricated and erected me or 
abroad; contractors to Admiralty War Office 
Air Ministry, Crown Agents, Off Works 

¥ 

THE Y.S.C., LTD.—Holt flare acket 
Very signal cartridges; friction rock smoke 
signals; general pyrotechnics; n il en 


gineering. 
THE YORKSHIRE COPPER ~oaue Lvs. 


Solid drawn tubes in copper, br im 
und all non-ferrous alloys: to Al D. require 
ments and tests Also Yorks! gs for 
connecting light-gauge tubes 

VORRSIINE oy eager -ensey aa SUPPLIES, 
LTD. nt ilists to the aireraft 1 r 
dustr Sole producers and selle Talla 
in ie sphor bronzes and gun me t 
Eatonia water-cooled process ‘ 


or finished machined parts 


Z 





SEneeTee CARBURETTOR co., LTD.—(Cart 
rettors for ght aircraft such D.H. Minor 
ZENITH ELECTRIC 00. ave. I 
gineers; enite wire-W vd t ! ed 
re tance ind special transformer t 

I smitters and receiver Va forme 
and. chokes; special transforme t rome 

ght 

ZING ALLOY RUST- “e~ t-- co., LTD. 
Sheradizers of machined i raft 
steel fittings (process appr # by LD I 
ducing a rust-proof alloy and nif prot 
tion in steel surfaces; recent ad ensure 
continuance of 24-hour ervice 

ZWICKY, LTD.—Maker of m uelling 
units and equipment. 





National Defence Reference Book 


book with 
engaged on 


published 


A USEFUL _ pocket 
attached pencil, for all 


national defence work is now 


by Charles Letts and Co of Diary 
House, Borough Road, London, S.E.1 
The book, price 1s. 6d., is intended for 
the many people nowadays attending 


and demonstrations There is 


lectures 


imple space for n 
on graph paper 
lorty pages ol re 
subjects as antl 
nition of aircrait 
tions of British 
Navy ships; note 
gas; map reading; 


otes 
and there 
ference matter 
uircrait defence 
(with rough 


pervice ty 
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Pictures of the Spitfire 


WE, ire isked to state tha s of 

le action picture ot t Spitire 
issued by the De Havilland Aircraft Co., 
Lid are available at 6d py: 
Application should be made D.H 
Publicity Dept Samson Clar ind 
Co Ltd., 57-61, Mortimer Street, 
London, W.1 
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smoke 


en Announcements 


nium NAVAL DIVE-BOMBERS : 
mn Blackburn Skua fleet fighter 
dive-bombers (Bristol Perseus 
XII sleeve-valve engine). The 








or in- Skua has a top speed of 225 
alloys m.p.h. and as a fighter is armed 
on with five machine guns, four 
= being fixed in the wings. 
Canadian Equipment 
— i iy E first Bristol Bolingbroke (Type 74583), described as 
_— ral reconnaissance bomber,"’ has been flown by 
, ied child A Ltd., Longueuil (Montreal), Quebec, which company 
ee is bui series of these machines for the Royal Ca 
ranere Force \ ture appearing in our contemporary Canady 
me tion suggest hat the machine is almost identical with 
IV (long-t Blenheim, though it difters in one or 
TD. e.g., t th of the exhaust pipes, 
reraft Wit t teriering with production for England, France 
pro United States 23 Harvards have been delivered to the 
ee Perseus-engined Lysander IIs and Fairey Battles are < 


elling Fighter Pilots with Observer iol 


Po. HTE! pilots of the R.A.F. were lately the guests 
er Corps with whom they have worked since 


: begar t having met them. It is said that an elderly 
do business man was to be seen discussing sound-plotting with 
sturdy Durham miner and that a sheep farmer argued the 





of height-t ng apparatus with an advertising agent 


Royal Air Force Gazette 
Royal Air Force 


Air Min y, November 28 
General Duties Bran 
The ng ting lot Officers « probat 











n are confirmed 
appoir Pilot Officers on t dates stated 
E. N . H. Cholme 
The n lot Officers on probation are graded as Pilot 
on prot r he dat stated Sep 3) F. B. Sutton; (Oct 
: Wil \ P. Beamont, J. Bryson, H. P 
j HD J. U. Gilling. J. T. Glover, D. 8 
li P R. Kemp, 8. ¢ Ladyman, P 





| HMM srezgor. RB. MacGregor, T. C. McGillivray, A. C. Mei 
Merewet! l J. G. Mitchell, C. J. M. Montagu 
gar Mund Vv. F. B. Pike D. Smal 
Sme ; 1 Warner, G. F on, P 
A.D : } Whiteer.ss, D F. W n, HG YVelland; 
Arnist 4 R. H. Ashton, H * Auge 
Barwe! W Benneit, R. ©. Brown, N 
P. § J. E. M. Collins, P. W. Com-ly, 
E BE. Drummond, M. V. Dugdale, N 
Prase Gray. R. G. Lewis, K R. Lucas, 


PH. O'C Painier, J. R. Ritchie, R. A. Sanders, L. D. M 
Shrewsbur l. J. Simpson, J. E. Storrar, J. G. Topham, D 
(Nov 5) A A Greenberg, H. W Me rton; (Nov. 6) H. M. T 
Mason, D. b Bel' Salter, D L 








I 
DN. 0. J ns, E. H. King, W. V. Machin, M. B. Mallet. 


1. Prosser, F. W. Ratford, N. A. Savill, W. F. Smith, W 


D. N. Stathers, C. V. Thomas, A. R. Wales, C. D. Warde, 
Wil'iams, H & P. Williams 











The f 2 ing Officers are promoted to the rank of Flight 
on | i sta ed —(Nevw 16). “R A. Milward; (Nov. 21) K. I 
JF D J. Kemslev, J. McLaughlin, R. S. Mills, A Oven: len, 
of Priest E. N ms, A.F.M.. F. L. Sayers, C. E. Sims, C 
re Stewart; (N 24) E. Graham 
“Ry The following Pilot Officers are promoted to the rank of 
0., on the d sted :—(July 9) L. H Schwind; (Sept. 21) N 
py. Sept. 30 JI. B N. Russell; A. T. Staveley: (Oct. 15) 
‘W G. F Br O 24) C sder Nov, 10) P. J. H 
I Oakley H. Boylan, N (Nov 24) D 1 McMe 
ind Glyd J) Ho G. Walker 
t The fell Air Vice-Marshals are granted the acting 
. ereba 3) C. F. A. Portal, CB, D.S.0., M.C., W 








Zz 


dd, J. W. Broadhurst, I. M 

| A. Cameron, E. M Child. V iltiers J. K. G. Clifton. A. H Gorkett, 
Dawharr 4 H. Deacon, N D. Edwards, P. G. Evans, 

J P B. Greenwood, N. B + 3%, J. B. Hobbs. C. G. St. 


the acting rank 

































g AF 
Group Capt. R. I Gu. Marix ar 1 the acting rank Air Vice 
Marshal (Sept. 3 
! llowing relingu the } rer of Wing Comma ' the dates 
stated Sep 4) Sqn Lad H Wing Cdr.) ¢ 1. B. B. Wil k 
(R.A.F., Ret.); (Sept. 12) Fit. I H Wing Cdr 1B well, MB 
(R.A TI Ret 
A i Pil Officer on proba G. de V. Ma resigns h h service 
commissior v. 27); the a fica the Gacet {N ncerning 
FO. (A Fit. I R. D B. MacFedd s cancelled 
Equipment Bras 
The follewing Pilot Officers are promoted to the rank of Flying Officer on 
t} ates stated Oct. 17) RM. Craig. P. K. Hodgs oO 31 4. J 


Bangs, b. N. Besford, M. D. I A Brundle, F. G. Chapman, H. A. Alkin, 
N. B, Silk, J H_ Sullivan 
The following Pilot Officers on probation ere confirmed in their appoint 





ments and promoted to the rank of Flying Officer Sept. 12) E. G. Davies, 
L. C. Hooke 

The following Pilot Officers on probation are confirmed in their appoint 
ments Sept. 12) R. J. T. Beattie, H J Brass, D. A. M. Hopkins, K. A 
*hillips 

Acting Pilot Officer on probation F. C. Walker is graded as Pilot Officer on 
probation (Oct 31) 

Medical Bianch 

Air ( W. Tyrrell, D.S.O. MC MB B.Ch D.P.H.. K.H.S : 
granteu acting rank of Air V Marshal (Sept 3) Air Comdre 
B \ € D.S.0., M.B BCI M Re S., L.R.C.P R.A.E Ret.) 
relinquishes, at his own request, the rank “of Air Commodore whilst re 
employed with the Royal Air Force and is granted the rank of Group Capt, 
(Au 2 


Sqn. Ldr. W. 1. Granthar~ is promoted to the temporary rank of Win 
Commander (Sept. 4); Sqn. Ldr. J. B Walmsley, D.F.C., is promoted to the 


emporary rank of Wing Commander (Sept. 4); Fit. Lt. H. H. M. Shurlock 
acting Sqn. Ldr inj i) is promoted to the temporary rank of Squadron 
l ler (Ser x 
Commissioned Signals Officer 
I Lt. W G Swant M.B.I prot i th ank Sq 
I riA 22 
Errata 

1 he ¢ t { N 7 1 H. B. Allen re H. B. A J : 
Liewell Sode r i John Flew ng Soden 

Princess Mary’s Royal Air Force Nursing Service 
Sister Miss Mary Lawson Lownie resigns her appointment (Nov. 18); Statt 
Nurse Miss Freda Helena Willcox is confirmed in her appointment (Oct. 1) 
substituted for notifcation in Gazctt f Nov, 7) 


Royal Air Force Reserve 
Reserve or Arm Force OFFicers 
General Duties Branch 
A. W. Daly is granted a commission as Flying Officer in Class A with 
effect from Nov 14 and with seniority of June 14, 1933; W. F. Norvell is 


granted a commiss.on in class CU as Flying Officer (Sept. 8) 
The followicg are granted the rank of Squadron Leader n the dates 
stated (Oct. 2) Fit. Lt. (Hon.) Sqn. Ldr. K. D. Abercromby; (Uct. 17) 


Fit Lt. W. A.C. Heyman 


F/O. C. P. Allen resigns his commission (March 14) 





The following relinquish their commissions in class CC on appointn t 
to commissions in the Royal Air Force Volunteer Reserve Sept. 1) Sar 
Ldrs. V. R. S White. MC (Flying Officer, R.A.1 Ret J) A. Willought 


Harts, K. I. Goodman, E. I Leader, A ees (Fit. Lt., R.A.1I Ret 
W. P. Lewis, D. 8. F. E. Maule-Cole, G. G. Mobsby (Fit. Lt.. R.A.F., Ret 
P. A. Moodie, H. G. P om der AE Kt. Lt R.A.t Ret.), ID. Pyne it 
Lt R.A.t Ret r. J 1 H. Thrower, J. J. Westr a Hi 

Adkins (Fit. Lt R.AT Ret. 8. « Black, M.M. (Fit. Lt R.A.t Ket.), 
W. G. Kentfield (Fit. Lt.. R.A.F., Ret.); F/Os E. A. Hulme, E. K. Price 


Fit. Lt. (Hon. Sqn. Ldr.), W. L. Shaw, M.BE. Fit. Lis. A. A. Fraser. 
I I ) 


u 
O. F. R. Alford relinquishes his commission in class CC on cessatics 


of duty (Nov. 1) (substituted for notification in Gaz ette of Uct 27); F/U 
8. L. Portass relinquishes his commission on ap me tment t 2 commission 
in the Royal Air Force Volunteer Reserve (N 14 F/O. J. G. Nas 
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relinquishes his commission on account of ill-health (Nov. 22); P/O Lb . Sqn. Ldr.) R. A. Smith is nfirmed in his appointment ; 
Hunt relinquishes his commission on account of ill-health (Nov. 18) the rank of Flying Officer (Sept. 1). (Substituted for notifix 
of Oct. 27.) F/O. C. M. W is transferred to the Legal 


Equipment Branch rt a" 
> notificatior oncerning ‘4 2 fore n th 
Maj. A. H. Brain is granted a commission in class CC as Flight Lieutenant -. — » Cones ig | tT Alford in th 


(May 25); F/O. G. R. Schooling resigns his commission (Nov. 16 cancelled 

The following Flight Lieutenants relinquish their commissions on cessat 
ef duty « the dates stated (Oct, 18) A. H. Graham; (Nov 
Milner-Gibson 


Branch. 
following are g for the di 
t Officers « oba ‘ the dates 
: v. 9) R ndt, R. O. Blane 

Wiscellaneor 4 T. Ch i 

‘ . i lpman B. Cle 

W. H. Calvert relinquishes his commissic t lass apt ’ - . ees : ] 
a commission in the Royal Air For ul r Reserve , 


Royal Air Force Volu 
1 duteics Br 


I 





Garnham 


») 
nteer Reserve 
Geneve anch 
The tollowing t 
Pilot Officers o 
(Uct, 28) H. P 
The following g 
Acting Pilot Officers on 
A. J. R. Downes, Sir 
arrell, C 


1) H. A. Fe 
Walsh, D.S.O., O.B.E.. M4 
Flight Lieutenants (Sept 13 
(Sept. 21 ‘ » L. Creigh 
Er. O. Broadley, D.S.O., P 
K. Edwards, D.S.( W.G 
Johnston, 8. t W. Laidlaw 
Cc. O. R. Mosse, M.¢ M 
C.B.E.. D.S.0., W. R. A. 3 
DS.O, A. H. Smyth, A. R 
fdministr 
lowir are rrante 


1 and witt 


Auxiliary Air Force 


Ger Duties B 

TY oF EDINBURGH SQUADRON 
nfirr 1 1 } nt nt 

a K. Gilt G 

Nortu RIDING 


point 
» (Wes 


! i gr i 
r RIDING 
1 { Flying Off I 

J}. C. Gilbert; (June 5) B. W. Litt 
No 103 COUNTY OF LONDON SQUADRON 
Officers on probatior niirmed in their 
f ‘ ! 3 Pilot Officers (Nov. 8 R. Ss. L. K E. I 
3. G t I i. Farthing. I N. Johnstor e, ¢ \ Thurlow, L. T. Rye 

Mathias, . rles; (O 11) No ( UNTY OF 

Cc. J. Jenkins 1g ; t Nn, « Helfield, Officers probation a ’ 
Sr ms; a H ov Nov. 8 R. u 


SQUADRON 


MIDDLESEX) SQUADRON 
re confirmed mn the 
Jar G 


CounTyY oF ESSEX SQUADRON 
rT nm are ! rT I t r pp 


Officers 


In the Gazette 
M.R.C.S., L.RA 


M. « 
M 


are gra ( i] r ne s Pilot Officer 
Henniker } 

Officer or 
promoted to 


Stevens 


COLLEGIATE: North American Harvard advanced trainers, more of which are being delivered to England under the “cash- 

and-carry ’’ scheme. Despite the howl emitted by the direct-drive Pratt and Whitney Wasp engine, the Harvard is establishing 

itself as a very useful type. Canada is using similar equipment and Australia has the general purpose Wirraway, also evolved 
from the same basic design. France has a lower-powered version with the Wright Whirlwind engine 











